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A Canberro Company

Patricia J. Whiston
U.S. Nuclear Regulatory Commission |

Region III
'799 Roosevelt Road-
Glen Ellyn, IL 60137'

RE : Control Number 77998

Dear Ms. Whiston:

Enclosed .is the supplementary information which you requested in order to
continue the review of our application dated. December 20, 1984, for renewal
of NRC License No. - 12-04933-02. We hope - thati this .will be sufficent. to
enable you to complete the evaluation. If clarification of this material
is required,.please contact this office.

1

l
very truly yours,

$.A-. -

Geor la L. Russell
Reguatory Affairs Assoc.
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SUPPLEMENTARY INFORMATION TO RENEWAL OF NRC LICENSE
NO. 12-04933-02

ORIGINAL APPLICATION DATED DECEMBER 20, 1984
2

1. Radiation Safety Committee

i

This point was addressed . in our March 11, 1987 submittal.. Although- .]
there is no basis ~ for your concern regarding the continuity of the-
radiation safety program at Packard, we have, at your suggestion,
established a Radiation Safety Committee. This committee will be
composed of the Radiation Safety Officer, a senior technical . employee
experienced with the use of radioisotopes at Packard, a management i

representative and the Regulatory Affairs Officer. This committee will !

meet at least annually to review the safe uses of radioactive materials
at Packard and to assure compliance with all regulatory requirements.

I

2. Intended Use of Materials

a) Research and development activities include the use of several
radionuclides pursuant to development of instruments for radiation
detection and measurement. In addition, our work . on specific
applications for individual customers requires a broad license with
regard to types of isotopes. We have not used americium-241 or
polonium-210 in any form for laboratory purposes for several years

!and have no foreseeable plans to do so. Any proposed use of such
materials will be carefully reviewed by the- RSO prior to
implementaton. Typical research and development activities include
biological radiotracer applications for metabolism- studies,
labeling for distribution and movement, biomedical, clinical and .

enviromental purposes. Typical quantities used per experiment or -|
preparation are 0.5-10 microcuries. Significant radioloigcal i

hazards are absent during these experiments since the procedures do
not normally produce aerosols, airborne particulates, radioactive j

fumes or high external dose rates. Shielded material containers,
dedicated fume hoods, beta shields, isolated work areas, remote
handling devices and continuous monitoring are devices and
procedures available to Packard users should the need- arise.
anployees who participate in these activities are properly

monitored by appropriate body and extremity dosimeters.
.

I
t

b). (1) The only device containing byproduct material which may be
distributed to specifically licensed individuals is the Model
902 Electron Capture Detector associated with gas
chromatographs.

(2) The maximum activity of the nikcel-63 foil is 10 millicuries. !

(3) The magenta and gold colored label is an integral part of the
detector, embossed directly on the metal. A drawing (Appendix
A) .and sample are enclosed. The date and serial number are
inscribed before shipment.

)
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(4) During the' final test phase 'for these units, Packard verifies f
acceptance of the detector through the performance evaluation

'

test '( Appendix B),' whereby a determination .is made to confirm: |

the proper operation of the nickel-63 source. Since the ECD is .!
' manufactured in Delft, Holland, and sent to Packard as a sealed
unit for installation, quality assurance ' of the assembly is
performed in Holland. Appropriate . documentation is submitted
with the product.

(5) Bsfore transferring the byproduct material to a specific
licensee, we require a current copy of his license authorizing
his right to receive the type, form and quantity of material,
which is kept on file in the Regulatory Affairs office,

c) The only byproduct material which Packard demonstrates at temporary
job sites is barium-133, 20 microcuries, contained in liquid
scintillation spectrometers. These demonstrations - are hosted by -

general licensees, always in the physical presence of an authorized
Packard user and under the provisions of our own specific license.

3. Training

We have an active training program relating to radioactive material
usage at Packard , both for in-house and field personnel. We retain a
record of this training for each employee, which contains dates of
training, topics covered and certification by the individual.

4. Leak Test Kits

The requested instructions for using the Wipe-Test Kit PN700348 for the
Electron Capture Detector are attached (Appendix C).

5. Surveys

a) Surveys of areas where radioactive material is used are

accomplished weekly, regardless of nuclide or amount used,

according to directive in our RAM Management Plan. These surveys
take the form of both instrument surveys using a calibrated
G-Monitor and wipe tests of predetermined locations. In addition,

surveys and wipe-tests are done as frequently as necessary to
monitor high-use areas and work locations outside of predetermined
sites,

b) Surveys of storage areas for radioactive materials are also
accomplished at weekly intervals of predetermined locations.
Surveys and wipe-tests in (a) and (b) are carried out together.
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c) ;The surveys- are performed by a trained ' and qualified laboratory.
. technician, under .the direct supervision of an authorized user.
The RSO.will perform independent surveys of the same areas and in'
the same manner as the routine tests on a quarterly basis.

6.- Phosphorus-32 Procedures

The ' scheduled use of phosphorus-32 at Packard has been modified since
the original submittal. We have no plans to use phosphorus-32 in

=millicurie quantities during. the. lifetime of this license.
Consequently, we .are not submitting 'any special safety procedures
relating to such use at this time'.

7. Waste

Specific ' instructions - for disposal of radioactive waste are contained {
in our RAM Management Plan. - The. pertinent section has .been . attached
for your inspection (Appendix D).

8. . Personnel Monitoring

We . ''do - not plan to use . millicurie amounts of either hydrogen-3 or
iodine-131. during the period covered by this' license. If such
quantities are used, the bioassay program will be consistent with the
applicable regulatory guide (e.g. 8.9. Acceptabale Concepts, Models,
Equations and Assumptions for a Bioassay Program)..

9. Laboratory Rules

General Instructions in the safe use of radionuclides for laboratory
personnel are contained in the RAM Management Plan. Employees are1

instructed in these procedures as a part of our training program.. The
appropriate sections are enclosed (Appendix E).

10. ALARA

A review of Packard dosimetry records confirms that most personnel
working with radioactive materials do not have detectable radiation
exposures. For those few who are exposed, the maximum annual whole

,

body (or extremity) dose equivalent is less than 10% of the applicable |
limits. To the best of our knowledge, there has never been a !

detectable intake (via ingestion or inhalation) of radioactive material
at Packard. Based on this information we are confident that you would
conclude that exposures are currently ALARA, and that further
expenditures of resources to establish a formal ALARA program are not
justified.

11. Current Program

The information contained in the license ammendment issued July 15, j

1986, is current and unchanged. I
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CA)5 CHROMATOGRAPH 439 APPENDIX B

7.2.7 PERFORMANCE EVALUATION TEST

;
The performance evaluation test has to be carried out on!y after instatlation of the GC or in case of
doubt about the correct functioning of the instrument. A verifiestion of the entire system can be ' I

achieved.

Before actually performing the test by injecting a test sample, the following must be checked:

Select a recorder speed of 10 mm/ min.-

Verify that pass settings are correct (section 7.2.6).-

.

. During final tests in our factory, the following method was brought into memory for performing this
test:

Code 333.333 for isothermal analysis.-

1

By selecting this method all parameters are set to their correct values.

Press: < PAGE #> <5> < ENTER >
< LINE #> <2> < ENTER >
< method number > .< ENTER > ,

'

i

The factory programmed method is preset for channel A; for channel 8 you will have to change one
of it's parameters.

Press: < PAGE #'> <2> < ENTER >'

< LINE #> <1> < ENTER >
<2> < ENTER >

Press: < STATUS >

and wait until the text ' READY'is displayed for program status.

INJECTION

Inject 1 gl of test sample 3 into the appropriate injection port and press the START / RESET switch
located beside the injection ports. A chromatogram which closely resembles the test chromatogram in
figure 7.2.3 should be observed.

After slution of the aldrin peak the analyzing process can be stopped by pressing the START / RESET
switch again. Pressing this key another time will reset your GC time clock to zero again.

.

1

i

|
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GAS CHROMATOGRAPH 439
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Test sample 3 contains 10'' g/mi aldrin,
dissolved in n hoptane.
(P.B. part number 27.00.600) .

1 J L
Figure 7.2.3 ECD tett chromatogram

TEST METHOD PARAMETERS

The method used for analyzing test sample 3 is identified by its code 333.333. This method is factory
programmed into GC memory upon receipt of the instrument.

The parameter values for test sample 3 are:

FROM PAGE 1 (GC-control program)

oven limit *C : 250 oven rise 'C/ min : 0
detector temp. *C : 220 time initial min . 99
injector temp. *C : 220 time final min : 0

*

suxiliary temp. *C : O stabilization time : 1
oven initial temp. *C : 180 cycles : 1
oven final temp .*C : 180 Tx mode : 1

sampler mode : 0

FROM PAGE 2 (Detector signal control)

Independent : 2 range 8 : 2
attenuator A 2 : 8 attenuator B 2 8-

recorder offset A% : 10 recorder offset 8% : 10
recorder polarity : 0 recorder polarity : 0

FROM PAGE 3 (Tx-programl

Tx time Function Data

0.01 zero A 10
0.01 zero 8 10

.

103

s



. . - , , .

Cm . . "*

APPENDIX C

Ih

~ Directions'for_Use of' Leak' Test Kit for Electron Capture Detectors
uoad in_ Gas Chromatograph Ovens, and Incorporating Nickel-63 Foil

' Materials in Leak Test-Kit:

Throm: (3) sample tubes, labeled "A", "B", "C", each with a cotton
.cwnb inside.
Ona (1) reagent vial of EDTA Solution.
Onn: (1); preprinted _ mailing label for return of samples to Packard.
One (1) " Sample Identification": form to be completed and returned
with the leak test samples..
Ona (1) Directions for use of leak test kit.

Directions:-

Ovsn Interior Wipe
!

1. Take the swab from tube "A" and dip the swab in the EDTA solution
vial to wet the swab. Remove excess EDTA by pressing the swab in
the neck of the vial.,

22. With the wet swab, wipe a 100cm area (about 4" x 4") of the oven
interior (any location in the oven or' inside lid) . Rotate the
cwab while wiping.

3. After the wipe has been completed, reinsert the swab into tube "A"
~

(cotton tip up). Allow the swab to dry overnight. -

D3tector Exterior Wipe

1. Take the swab from tube "B" and dip the swab in the EDTA solution
reagent vial to wet the swab. Remove excess EDTA as above.

!

2. With the wet swab, wipe the exterior surface (s) of the detector,
immediately adjacent to the detector (top or chimney) output (s)
which is in the block containing the signal cables. Rotate the
swab while wiping.

i

3. After the wipe has been completed, insert the swab into tube "B" |

cs above and allow to dry overnight.

Background Control

1. Take the swab from tube "C" and dip the swab in the EDTA solution
vial to wet the swab. Remove excess EDTA as above. I

2. Insert _the wetted swab into tube "C" as above and allow to dry
overnight. (This control swab will therefore have the same
drying time and handling as the wipe test samples.)

continued... <

)'
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Raturn' Completed. kit'to'Packardr

E 1.- After the-sample' tubes have dried overnight, cap'each of the three
-tubes. Make'certain the " Sample' Identification" form has been
completed.

L 2. - Return the. sample. tubes with the completed " Sample Identification"
form to Packard Instrument Co., using the preprinted label with
the kit.

|
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APPENDIX D*,

*,

,

8) Dispose of radioactive materials which are no longer usef
.in an ' approved fashion (see Section . 4 ) . Be ' prepar toasiet the Regulatory Aff airs Manager in periodic d posal .act4vities when requested..- /.

\ 4,, ,

,y/ n, 6 il > ''

<

9) Transmit ~ ring the first week of each nth a ' current
~

inventory to e Regulatory Affaits Office hich will contain
the following m imum information N) ntrol number (s) b)~ description c) r ionuclide d) toyJd activity':in 'uci e)-reference date. .I there has or no chnge from theprevious month, a note that e ethill suiffice. .( \

' f'10) Carry out a semi-annual ical inventory of radioactive
materials during the f!ry( week f December and June.

/
h+ currentb.'In order to maintal , ,

ly inventory of ALLradioactive material wihin.the plant, it necessatyr that t theRegulatory Affair anager besinformed of'ai hit; merits of 'suchmaterials. . Th shall be accomplished . by t ' transmittal ofdaily traffi reports by the Managers of Instra t Prvductionand Techni Services. '

s

:t
.

/ s
c. The ulatory Affairs Manager will maintata and peri ally

+.
?

up e a master inventory of RAM activity in all departme 's.e Regulatory Affairs Manager will coordinate a phy'sica[inventoryonasemi-annualbasisofallRAM.
r

4. Disposal / Shipments
i
1

a. The shipment of radioactive material from Esekard to a customer!

is governed by the Hazardous Materials Shipping Guide, Form MSF
402, which should be consulted for the correct procedure. The
Regulatory Affairs Manager will assist in questions which arise
regarding transportation regulations.<

b. Waste Disposa)
, s

Whenever possible, a policy of radioactive waste minimization
and volume reduction. shall be observed. The use , of drain
disposable scintillation solvents ' it, encouraged. Dispose of. jthese permitted solutions contain;ing 4.D.05 uCi/ml of H-3 or C-14
into the sanitary sewer with a !)3:1 excess of water. Store
isotopes with - half-lives of 60 days or less for decay over 10
half-lives, after which RAD labelp are to be removed and source
disposed of in ordinary tresh.

On a monthly basi? or more frequently, departmental Custodiens 1

1

shall consolidate accumulated RAM waste in common ' holdingareas. These shall be the waste storage cabinets for 'saaled
tliquids, the lead sate for solid rod or pellet souree' d, the
fsolid waste drum for other solid waste (all in the loading dock

area), and the Lab. B controlled temperature area for unsealed
liquids. i'

|

(8)
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i
Obtain a key from Regulatory Affairs. . Regulatory Affairs shall I
be notified when waste is brought to these areas by an j
appropriate entry on the current RAM waste inventory sheet
( Appendix C) af fixed to the cabinet or drum. . All RAM shall be

accompanied by a tally of total activity in uCi for each j

isotope, and date of assay for isotopes with short half-lives. j
, , When suf ficient waste has accumulated , the Regulatory Affairs "

.

.
Manager and a Custodian will prepare waste as follows for

( contract disposal:
,

,

? 1) Solid Waste - Uncompacted/No External,

'
Standard Pellets, Rods or Foils

,

,

t
..

~! ' Solid, uncompacted waste may oe packaged in a variety ofq

h containers, such as steel or fiber drums, cardboard boxes or
wor. den crates, provided the waste is 1) compactible and 2)
uniformly distributed throughout the container. This type of

'

wante must also be free of liquids and must not contain any
anhal carcasses. It must also be free of loose syringe<

needles or needles of any other type.

\

To ri ck this wastesf
f

; g. .)

p aj' open and carefully inspect anpty container for holes,o
,, ,

< cracks, or weak spots..r
1,)

j$ b) Place one 4 mil. plastic bag inside anpty container.
/} Drape top portion of bag over top edge of container to
'

<p2: event contaminating the outside.

g c) Add waste until the drum is full. Try to minimize waste
! volume by expelling excess air from plastic bags, using
\ appropriate sized boxes, etc.. Seal the bag with a twist

a tie. Replace the lid and tighten down the ring.

\< d)f Anyone who deposits waste into this drum must log the
'

1- '

activity of each isotope on the attached sheet. (See
Appendix C).

4 7
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t e) Assign a number to the drum and place the same" number
i"[ on the inventory sheet, a copy of which is given to i

,.

N Regulatory Affairs. Label the drum with " radioactive" '

3
2, tape.

,,

f) . Monitor the exterior of the drum with a G-M type surveys
.

'} meter and record the' average dose rate on the d um,

g label.
Y\ i

I) |9) Contact Regulatory Affairs 'to,.trrange removal of 41w
. to the Radiation Storage Shed; ' Set up a replacement. I

,

drum with plastic liner, labels and log sheet. '

2) Solid Waste - External Standard Pellets, Rods and Poils
s, #

!N.
a) Extittnal Standard Felfets Radium-226 and'-

Americium-241 - load pellets into pigs in amounts of>

one millicurie , orf less. Dhal the pig with isotope
and acti ity written on " radioactive material" label orT
tape, laid pigs into a plastic; bag-lined 5 gallon,~

+ ptil, secupe with twist-tie ani't oplace lid.
..'

Fxterdsl Standard Rods - Cesium-137 and Ba-133 - placeb)U ? rods into a' plastic L bag-lined 5 ' gallon pail, secure
with twist-tie and replacet lid.

>

c) Poil Sources - Trit!.um and Nickel-63 - place foils into1

o
a plastic' bag-lined 5 gallon pail, secure withtwist-tie and' replace lid.

The limit is 76 mci per pail, but the average dose rate at
the pail surface should not exced 200 mrem /hr. If hot
cpots exist 'on the pail, the disposal company should be sor

notified, Pail should be monitored af ter packi M and the
av<trage dose rate recorded on label for the information of'

~

the harviler. Completo.. an inventory sheet for each pail,
.with a copy to Regdlat'ory Affairs.

m
3) Scintillation vials - Radioactive.

Scintillatiert Vials are only vials having a capacity of 20 ml.
st

or lese.that haw been used in scintillation ' vork. Only the
.

V following isotores may . ' be disposed of as radioactive*

. scintillation via.l' isotopes:,

.

.'

y' ' N (10)
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I 125 P 33
Cr 51 I 131
Fe 59 Se 75
S 35 Ge 68
P 32 Cd 109
Ca 45 Ce 141
Na 22 Sc 46
H 3 Cu 64
C 14 Au 195
Co 57 Tc 99
Rb 86 Gd 153
Ga 67 Sn 119
Zn 65 Sn 113
In 111 Hg 203
C1 36

Other metals in scintillation fluid such as Ni-63, Ti-204,
Fe-55, Cs-137, etc. may not be disposed of in this way. These |
liquids ' must be solidified and disposed of in a solid' waste |

drum.
!

Scintillation vial drums are to contain ONLY vermiculite ' and !
scintillation vials containing small amounts of scintillation l
fluids. Boxes, trays, separators or other types of waste are !

not allowed in scintillation vial drums. !
|

To pack this type of wastes !

a) ~ 0 pen and carefully inspect a steel drum for cracks, holes
or weak spots,

b) Place one 4 mil. plastic bag in drum. Drape top portion of
bag over top edge of drum to prevent contamination of drum. I

c) Place about 4" of vermiculite ' in bottom of drum. NOTE:
ONLY vermiculite #3 or #4 grade may be used at this time,

d) Add scintillation vials and vermiculite in layers until
drum is full, ending with vermiculite.

e) Close plastic liner bag and seal with twist tie.

f) Close drum by replacing lid and tightening ring.

g) Complete an inventory sheet for the drum (see Appendix
C). The drum shall be marked with a number asssigned by
Regulatory Affairs, and the same number placed on the
inventory sheet for that drum. This information will be
given to Regulatory Affairs, as well as being maintained
with the drum,

h) Full drums will be stored in the Radioactive Waste Storage
Shed until pickup can be arranged by Regulatory Affairs.

(11)
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1) Whenever working with these radioactive liquids, ' a NIOSH
approved respirator for radioactive materials and organic
solvents shall be worn by all personnel in the area. Means
of entry to the area shall be restricted to authorized
personnel.

j) Personnel shall also wear protective outer clothing and
gloves impervious to chemicals due to potential splashing
of solvents, etc.

k) Wipe tests shall be conducted in the area where the filling
operation occurrad in order to verify ' that there is no
residual radioactive contamination.

4) Scintillation Vials - Deregulated

Deregulated scintillation vials must meet the following
criteria to be classed as such:

a) They must have been used only for scintillation work.

b) They must contain only C-14 and/or H-3 at a rate of .05
microcuries per gram (ml) or less, with no more than 1.5 I
mei combined of H-3 and C-14 per 55 gallon drum. j

To pack this type of wastes

a) Open and carefully inspect drum for cracks, holes or weak
spots,

b) Place one 4 mil. plastic bag in drum. Drape top portion of
bag over top edge of drum to prevent contamination of drum,

c) Place about 4" of vermiculite in bottom of drum. NOTE: j

ONLY vermiculite #3 or $4 grade may be used at this time.

d) Add scintillation vials and vermiculite in layers until
drum is full, ending with vermiculite.

e) Close plastic liner bag and seal with twist tie.

f) Close drum by replacing lid and tightenir.g ring.

g) Proceed as in 3. g-k.

5) Other Radioactive Vials / Aqueous vials

All vials not used in scintillation vial work are classed as
|"Other Radioactive Vials" . These may not exceed 50 milliliters i

capacity and must contain aqueous solutions.

1

(12)
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. - To pack thic type cf wrto,
..

-a) Open and carefully inspect a steel drum for cracks, holes
or weak spots,

b) Place one 4 mil. plastic bag in drum. Drape top portion of
bag over top edge of drum to prevent contamination of drum, 'i

c) Place about 4" of vermiculite in bottom of drum. . NOTE:
ONLY vermiculite $3 or $4 grade may be used at this time.

d) Add vials and vermiculite in layers until drum is full,ending with vermiculite.

e) Close plastic liner bag and seal with twist-tie.
j

f) Close drum by replacing lid.and tightening ring.

g) Proceed as in 3. g-k. )
'

j
6) Absorbed Liquids - Aqueous

IAny aquecus liquid in a container larger than 50 milliliters
must be packaged in a drum set up for disposal of liquids not j

Jcontained in vials. Scintillation or organic fluids must now
be packed in either " bulk" form or be contained in vials and
packaged accordingly.

To pack absorbed aqueous liquids:
!
Ja) Open and carefully inspect a steel drum for cracks, holes,or weak spots.

b) Place approximately 2" of vermiculite absorbent (43 or $4
grade) inside drum before inserting plastic liner bag.

.

j

c) Insert one 4 mil, plastic liner bag and drape top edge of jdrum to prevent contamination of exterior of drum. '

d) Begin adding liquid in ratio of approximately one part
liquid to four parts vermiculite '(Example if 1 liter of
liquid is added, approximately 4 liters (or 1 gallon) of
vermiculite should be added to drum FIRST).

IMPORTANT!!! b

- Do not mix liquids that may react with each other and
result in a dangerous compound. >

l
)- A maximum of 15 gallons of liquid may be disposed of
{in a 55 gallon drum.

- Always ada vermiculite before adding liquids.
|

e) Continue adding vermiculite and liquids until drum is
full.

I
J(13)



, +
.. ..

# - ' ' ' |f). Cloca bag and escl with twict-tis.
m

g) . Label bag'' RADIOACTIVE"..
.

h)a'Close drum by replacing lid and tightening-ring. I

'- 1 ) Proceed as in 3.'g-k.

7). Bulk Scintillation Liquids'

Scintillation.- fluids,- either- the. commercially- prepared ;solutions or the scintillation " cocktail"-liquids mixed at this '<

facility, may be disposed of as a " bulk" ' liquid after being. I
poured 'into: double-walled bulk liquid . containers. This
consists of a 16 gallon tighthead . steel drum inside . of a - 55

. gallon openhead steel drum. This method i of ' disposal is more
economical: than disposing of scintillation : fluids as . absorbed
liquids.

To pck bulk scintillation fluids:
'

<

a)- '(pen double-walled drum (outer drum).

b). Rynove 2" bung from inner drum and set bung aside.

c) Inspect drums for cracks, holes or weak spots. Fill space
beemen outer and inner drums with vermiculite.

d) Add liquids ONLY to the inner drum.. Do not discard vialsi
. bot 31es, syringes, etc. in bulk scintillation fluid drums.
ONLY liquids are to be put in these drums..

e) Continue adding liquid until inner drum is' full.

f) Reir, stall bung cap to inner drum.

g) Labol inner drum " RADIOACTIVE". '

h) Close outer drum by replacing lid and tightening ring,

i) See page ten for list of acceptable isotopes.
j) Proceed as in 3. g-k.

8) Temporary Radioactive Waste Receptacles (Small Kitchen-Type
Trash Cans) - Solid Waste Only

a) These containers are used for disposal of paper',. gloves,
etc. on which minute contamination may have occurred. They

,

should be located in areas where low level radioactive I

waste is generated. They are to be - lined with a yellow
plastic " radioactive" bag,

b) If broken vials are to be placed in the receptacles, they
are first to be placed in a plastic bag which will be
sealed and a radioactive label placed on the bag listing
the total possible activity present per radionuclide. i

(14) '
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c) These containers -will be emptied weekly. by the. responsible
. area ' users and placed in. the: solid waste' drun,- with
inventory sheet' properly completed.

9) . Radioactive Waste' Storage Shed

* All radioactive sources stored in the Radioactive Waste Storage"
Shed shall' have prior ~ approval - of Regulatory Affairs before
being placed. there. This includes- drums, etc.- for'..which

.

disposal inventory- sheets must _be , coupleted prior to:
_

placement.- Maintenance . personnel shall. conduct weekly checks
of the storage shed at to condition of drums and inventories -
present on all ' drums; a radiation ' survey along the outside

surface of the shed< shall be conducted: to determine the
radiation levels.' The radiation levels on the external surface
of the shed shall not exceed 2 mR/hr. Any irregularities noted
shall' be reported' to ' Regulatory Affairs. The Regulttory.
Affairs Manager shall contact an appropriate waste broker for
disposal on a. regular basis.

SAPETY AND HANDLING PROCEDURES-

1. Routine Procedures

. users of radioactive material at Packa shall follow
thes rocedures.

a. Wear proteo ve clothing as neces y when handling radioactive-
material, ace ing to the fol ing guidelines:

1) assembly of exte standard sources into instruments -

gloves

2) assembly radium pellets - ves and lab coat j

|
3), ma acture of liquid sources - glov lab coat and safety- |

]asses
!

4) bulk transfers. of liquids gloves, la coat, and-

splashproof goggles,

b. Wear disposable gloves at all times when handling materia !

.

(15)
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c) These containers will be emptied weekly by the responsible
area users and placed in the solid waste drum,

'
inventory sheet properly completed.

9) Radioact Waste Storage Shed

All radioactive rces stored in the Ra active Waste Storage
Shed shall have pr approval of ,J. ulatory Affairs before
being placed there. is in des ' drums, etc. for which
disposal inventory sheet ust be completed prior to
placement. Maintenance son 1 shall conduct weekly checks
of the storage shed to condit of drums and inventories
present on all ms; a radiation ey along the outside
surface of shed shall be conduct to determine the
radiation vels. The radiation levels on th xternal surface
of th ed shall not exceed 2 mR/hr. Any irregu ities noted
a be reported to Regulatory Affairs. The ulatory i

f fairs Manager shall contact an appropriate waste bro for
disposal on a regular basis.

F. SAFETY AND HANDLING PROCEDURES

1. Routine Procedures

All users of radioactive material at Packard shall follow
these procedures.

.

a. Weaa protective clothing as necessary when handling radioactive
material, according to the following guidelines |

1) assembly of external standard sources into instruments -

gloves

2) assembly of radium pellets - gloves and lab coat

1
3) manufacture of liquid sources - gloves, lab coat and safety 1

glasses |
|
|

4) bulk transfers of liquids gloves, lab coat, and-

splashproof goggles.

b. Wear disposable gloves at all times when handling materials.
I

i

(15)
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c. Wear radiation dosimetry devices. The film badge normally is !

attached either to one's collar, pocket or at waist level. The
ring badge shall be worn on a finger that would be nearest the j
source with the name label facing the source. Dosimetry
devices shall be stored in areas away from radiation sources.

;

d. Monitor hands and clothing for contamination if necessary and -
appropriate, af ter working with radioactive material. Always
wash after working with liquids.

e. Eating, drinking or smoking is prohibited in the immediate
area where radioactive material is handled. Storage of food
with radioactive material is prohibited.

lf. Dispose of radioactive waste only in specially designated !

receptacles. Liquid waste which is soluble or dispersible in
water'may be disposed of in a sewer system and shall be within
regulatory limits (0.05 uci/ml for C-14 and H-3, 10 CPR Part
20.303). These must be disposed of in designated sink drains
and shall be so noted on the inventory sheet. Check with the
RSO prior to disposal of greater activities of H-3 or C-14, or
other radionuclides of any activity via the sewer system.

g. Glassware slightly contaminated and capable of being reused
shall be placed in a glass beaker- and labeled
" Contaminated-Radioactive" with the identification of
radionuclide and approximate activity until decontamination is
carried out.

f

|
|Glassware dedicated for reuse with a particular )

radionuclide shall be labeled " Caution-Dedicated for "XXX"
radionuclide" where "xxx" specifies the radionuclide.
Place contaminated glassware for disposal into a yellow {
plastic bag properly labeled with isotope (s) and '

respective total activity, and place in the solid
radioactive waste drum with an appropriate entry on the
inventory sheet.

It is advisable to use disposable labware whenever possible.

h. Never pipette by mouth--use mechanical devices.

(16).
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1. Survey working areas for . contamination when necessary and
appropriate after utilizing radioactive material.
If using C-14,1-125 and I-129, see Regulatory Affairs for
a special survey meter calibrated for these radionuclides. )
Radiation surveys and wipes shall be conducted weekly

.

following CTP 436 of all areas where radioactive materials I

are used, stored or disposed.

3 Confine . all radioactive solutions in process in tightly
covered containers plainly identified and labeled with
compound name, radionuclide, date, activity in either DPM
or microcuries and name of user. The same identification
is needed for solid sources being processed, with the
exception of external standards destined for instrument
production.

k. High level radiation sources i.e. external standard pellets
,

shall be transported in shielded containers within the ;

building. Never transport RAM outside the building before !
checking with Regulatory Affairs.

1. Radioactive material shall be stored in properly labeled
storage areas when not in immediate use.

m. Work area (s) shall have the benchtops covered with
,

absorbent paper with plastic backing. Liquid radionuclides '

shall be worked with in plastic or stainless steel trays
whenever feasible in order to confine liquids if spilled.
The working areas shall be delineated from other areas
through means of a tape marked " radioactive".

n. Confine work with volatile radionuclides to lab hoods that
are properly operating according to NIOSH specifications.
Check the hood fan's exhaust capabilities with tissue
paper, etc. prior to working with RAM.

o. Store all high level sources such as Ra-226 and Am-241
pellets in shielded labelled containers when not being
utilized.

p. In the event of a spill of any quantity or activity, notify
the RSO or designee. Any apill is considered an emergency; j

refer to P(2): Emergency Procedures. |
|

(17)
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2. EmergIncy Proc darss

a. Any spill is considered an emergency. . Notify the RSO 'or
designee whenever a spill occurs. Evacuate the immediate

,

area, but do not allow workers to leave the general area |
until they have been surveyed to determine that they have
not been contaminated. The individual who caused the spill
shall be responsible for notification. Only trained and
approved individuals designated by the RSO shall work with
radioactive material, including cleanup. The RSO may be
notified in the event of any emergency at the discretion of
the Regulatory Affairs Manager.

b. Cover the spill with absorbent paper to prevent spreading. ;

c. Clean up following procedure in P.3.b.

!

d. Survey the spill area, hands and clothing for contamination
with a pancake-type probe (in Regulatory Affairs of fice) or
thin end window G-M survey meter (on most sensitive
scale). If the spill involves C-14 or H-3, Regulatory
Affairs shall direct appropriate wipe tests.

e. Prepare a short report to the Radiation Safety Officer
(Appendix F). Documentation shall include, but not be
limited to the following: compound , radionuclide and
activity, volume of spill, individual (s) involved in the
accident and cleanup, time, date and location of the
spill, cause of the spill, and how one can prevent a
reoccurrence, clean-up information, and notification
information.

f. Bioassay samples may be collected and submitted to a
commercial laboratory if it is suspected that a worker has
ingested or inhaled contamination. Treat all spills with
similar caution, regardless of volume or activity.

g. The RSO or designee shall activate the Emergency Response
Team for 1)any spill which is greater than 500ml(M2 cups) of
any activity 2) a spill of any quantity which involves more
than 100 uCi total activity.

Decontamination Procedures

The lowing describes decontamination cedures for
personnel equipment. This material s be known to all
personnel who e into contact with ioactive materials as
part of their daily All de amination procedures shall
be performed under the dir n of the RSO or designee,

a. Decontaminatio t

The owing items constitute the minimum essary for an
ceptable kit to meet the norma ssible

incident / accident (I/7.) that might occur at Packard.

(18)
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UNITE 3 (] 22m warrznviii2 soto
du ' IECHNOLOGIE -

. v Domra Grow,lHinois %515 q= '

(3'2) 964M@?ACKARD Telex: 210031
Facsimile (312) 969-6511

25 February-1986 Packard Instrument Company

i

|

Dr. William J. Adam
U.S. Nuclear Regulatory Commission
Materials Licensing section |
799 Roosevelt Road
Glen Ellyn, Illinois 60137

RE: Control Number 80385
i

Dear Dr. Adamt

In reply to your letter of 18 February 1986, we have enclosed the requested
information. We hope this information will allow you to expeditiously /
continue the peruse of our amendment.

As you already know, it is very important that we at least receive
acceptance from you concerning the release of the Centre Circle building.

If you have any questions or need further information, please feel free to
contact this office.

Very truly yours,

'

/ w
/
John M. Simonin
Regulatory Affairs Manager

rc
Encl.

cct G. H. Kremer
Stan Huber Consultants
P. Special

gC6
ng=^a^c15 960307
REG 3 LIC30 . {g'2.0 g
12-04933-02 PDR-

#GOp.,
FEB 2 81986
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' John Martin Simonin Packard instrument Company }
Regulatory Affairs Manager 2200 Warrenville Rd. 1

Downers Grove, IL. 60515 |
(312) 969-6000 Extension 322

l
1

1

Formal training in Radiation Safetyt

1974. . . . . . Four week D. O. L. OSHA course for industrial hygienist covering
,

radiological health and safety procedures at the OSHA Training !

Institute, Des Plaines, IL.

1

1976. . . . . . Two week NRC course on licensing held in Silver Springs, Maryland. 1
!

1977. . . . . .One week NRC course on industrial radiography at LSU in Baton Rouge,
LA.

|

1978. . . . . . Two week NRC course on radiological emergency response at Las Vegas
and Mercury Test Site in Nevada.

1983. . . . . .One week course on transportation and handling of radioactive

material taught by Don Edling from Monsanto-Mounds facility.

1984. . . . . .D.O.E. One week course on transportation of radioactive materials
and emergency response tc radiological incidents in Des Plaires, IL.

1985......U.S. Ecology course on transportation and handling of radioactive
wa st es .

Experience working with radioactive materials: ;

i
1975-1985 State of Illinois-varied experience in working with various

radionuclides such as, radium through training of personnel
and conducting radiological inspections of spent fuel ship-
ments. Supervised 15 field personnel. Responsible for the j
development of the sensitive radiation detection instruments i

used by the Illinois State Police. |

f
1985 to Packard Instrument Co. - Regulatory Affairs Manager handling |
Present NRC, IDNS, EPA, DOT, DOL, FDA, and FCC matters for the company. |

Initiated and implemented Packard's Centre Circle closure plan ,
!

List of Radionuclides Source Type Maximum Amount (mci) |
|

Ra-226 Sealed 14.1 1

Ir-192 90,000.0"

"Co-60 5. 0 i

Cs-137 50.0"

Am-241 0.130 1
"

H-3 Unsealed 2.0 }
C-14 2.0"

Ba -133 Sealed 0.02
I-129 0. 001 |

"

!

|

l

,
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j

I
Ray O' Day

|
:j

i
.

!Education
,

B.S. Biology, Rutgers University 1957
Field Medical Service School 1961
Clinical Laboratory School 1962
Tissue Culture and Tissue Bank School 1963
Handling and use of Radioactive Material,

Groningen, The Netherlands 1983
Principals of Radioactivity

USNRC Form 3 1984

Experience
|

Surgical Team, 2nd Battalion 6th Marines.1961
Instructor, Tissue Culture School,
Naval Medical Research Institute 1962-1967
Radiochamistry experience at Packard Instrument j

Company, Handle 3H, 14C, 125I in Research Lab
1983-1985.

,, % S, I f f Il b f' '~1( f(. &'kl IW U iN '
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PACKARD v

'
24 February 1986

1

TO: M. Simonin

FROM: J.'Norris

ret NRC License Amendment

over the past 24 years, I have worked with the following radioactive materials
while employed at Packard Instrument Company:

Ra dionuclide Isotope Form Maximum Amount (mci)

Ca rbon-14 Unsealed & sealed .110

Tritium Unsealed & sealed .110

Radium-226 Sealed .600

Iodine-129 Unsealed .100

Cesium Unsealed .100

Barium Sealed .200

t<> rtg* kle'

y
J. Norriss

rc r

cca P. Special

I

!

i

.

_ _ _ - _ _ - _ - - - _ _ _ _ _ _
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24 Feb 1986 )

b
i

TO: M. Simonin

FROM: K. Neumann

RE: NRC License Amendment

My experience with the following radioactive mat-
erials has taken place over the past 17 months while
employed at Packard Instrument Company:

RADIONUCLIDE FORM MAX AMT (mci)

H-3 Unsealed 20

C-14 10"

P-32 1
"

Cl-36 2"

I-125 5"

|
.

O # **

.

k
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' Packard Instrument Company, Inc.
ATTN: Gerhard H. Kramer, Ph.D.

Vice President and General
Manager

2200 Warrenville Road-
Downers Grove, IL 60515

Gentlemen:

We have reviewed your letter dated December 16, 1985 requesting an amendment
-.to NRC License Number 12-04933-02 and find that we will need additional
information as follows:

It.is not clear from your letter' to what extent the individuals you wish to add
as authorized users have had " hands-on" experience with radioisotopes. Please
submit a summary of the hands-on experience with radioisotopes for Ms. D. Mrkvicka,
and Messrs. K. Neumann, J. Norris, R. O' Day, and J. M. Simonin and include the
types of . isotopes involved as well as maximum amounts and forms (i.e. sealed or
unsealed sources) utilized, the location and the dates during which this
experience was.' gained.

'

We will-continue our review of your application upon receipt of this information.
Please reply in' duplicate, within 30 days, and refer to Control Number 80385.

,

1

Sincerely,
i

Original Signed By
William J. Adam, Ph.D.
Materials Licensing Section ;

r-

R$5b $c60
"**

12-04933-02 PDR

RIII f'
teq

Adam /cm
- 2/it/86

d
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Pockord Instrument Co. 2200 Warrenville Road Downers Grove, IL 60545 Tel. 312-969 6000 TLX 210031 FAX 312-969-6511

3

; PACKARD'

26 June 1986~ ~~

JJC 86-188 A Canberto Company

Ms. Evelyn R. Matson
Materials Licensing Section
U.S. NUCLEAR RECULATORY COMMISSION (Region III)
799 Roosevelt Road
Glen Ellyn, IL 60137

Reference Control Number: 81472

Dear Ms. Matson: i

t

This letter is written in response to your inquiry regarding our
request to amend our NRC license 12-04933-02. Please find our respon-
se:

1. Time devoted to accomplishing the RSO's duties and respon-
sibilities;

It is intended that Mr. Booth spend one or two days a month on
site performing related 'RSO duties and responsibilities; however,
Radiation Management Corporation (RMC) is prepared and able to
provide all services required to meet the position respon- |

'

sibilities, should this be required. Please note that both
Packard and RMC are wholly owned subsidiaries of the parent cor-
poration (Canberra Industries, Inc.), and as such share mutual cor-
porate and tunagement controls and directions.

2. Response to emergencies (i.e., on site contact or time needed to t

respond);

RMC has established and maintains a comprehensive emergency
response capability for its Emergency Medical Assistance Program, |

of which the RMC office in Schaumburg, Illinois is an integral |
'

part. The company has a nationwide emergency notification system
based in Philadelphia, PA and is able to access rapidly medical
and radiological assistance for any emergency. Thus Packard will
be able to obtain radiological or medical assistance from Mr.
Booth or another qualified RMC as quickly as it could contact its
own employee. |

1
1

I

!

JllL1 1986R EC EIV E D
.m4nn,n,in 860715 !

"

RE03 LIC30 JU. I lo_n6t12-04933-02 PDR

%, REGION III
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3. Provisions for an alternate, qualified RSO when Mr. Booth-is una-
vallable;.

Mr'. David Grof f, . a ~ professional health physicist . with eight years

b.,

experience in healthL physics,. located at RMC in - Schaumburg,- IL.
. office, ~is designated as alternate RSO. - If required by cir-
cumstance', - RMC has additional senior. level personnel, including
two certified health physicists, available' for consultation and

L
backup.

4'. Provisions for . an on site person and sufficient staff to support
the Radiation Safety Program;

There is a ' full - time. employee ' designated as ' regulatory af fairs
associate. reporting to me as well ar. personnel within the manufac-
turing. and quality assurance ' function who will maintain and carry
out the duties and services of the.Eadiation. Safety Program.

1. hope'this information clarifies our request for amendment. If you |2

1have'any further questions, please contact me.

,

LSincure y,-

). /
. ,/

' ' hdW,

ames J Ca one, PhD
Regulat Affairs Manager

JC/mke

I

I

,



P

- ~

)
,r"~., /".

| |
r ,' u ,'

f.. . . .

/%
$ T6 i"&.I J." ra! t:J {ditj,

_70
173|74| 75,74,'77}
.

I 1i- ,
. I, y

I O(e-b 6
~

.ni oIy h?b
~

| 3 \&lB1
ulng4

4+2!
I I | | |

.s I

; 1_Lt
~ ft.?

i -

.ng 9Eg3 re t . s....
7 _ Ei4, si e11 u_. I Se c. A <u 1

_ _ /d b .__| 53 ed I

- BLR**
1,sr r.Wstl

* ms. ;u to a-
,- 23 ;wr t1

| Abs! -- i

; rs e,I g g-j -r n :s
o g,' __

mtA E /r
I

"5"1""
A1L EA

-

T~ tst. - -

so---

- cy./ L&_ ls W AREA
~

g a_is% n om g__ , , , ,

OI I I 1 g-
.. _ - toRmaw? y

-

Te s k 3: e vrC L.lLlL M
'

-
c. L

gg- SIay
i 9.e n @-bi t s
; L st . l/6 '

6

sw k k
'/i

| a

E2 i

($ 17 , g bh *r
I dif'"'* I y a in d |

f*+xs|
gg s cea m !st ;

%..n. . . | w-
l3+ -vs J

w.1
" '-{T1 Zh" 3L' '

'n,'/ 2_10'
, t otAT 10 M C

fdoRM AL AR E A5s

PA R KI N G raw : s~~ ~
w n .-

AREA

4. . . _ - _ . _. . . _ . _ . .___ .. _._ .. . _ . ..

1
I

. , - . . . - _ - . . . - . . . . . - . . _ . . . - . - . - . - .. - . . . - - - - . - _ . _ _ . --



1

o * !

rw
%

i ( }
\ ,/N-'

- - . ., .b

N

!

!

.;_.._ /~ =c:r -- - .%r . .
-

b []. & y
~~ '

21 a f
: t ..c.,e a
|:I

." 57
!'[(, gr
is.in-

I o.A
!*
1

| - | J

tor'ro2 shThI' I
*? ,,

4BM g |fg h :

- ke ,. n ., gg p
.

ja

/1614 Maa 'w-<a t rutsr %
g E0pm 1srToPE5 hasentAI # " 7;
l !/4 //I h; Ao * Tew Aerivny
y

~ H.S in Sab )=CA
'

kh|e! 9.s Tosu es so c;
- -

D ete. C H8C. Alaa C Ag.3 i~

]717 7''/T
~~ M AY tY: c.is ou sex t cs.se ss ~ CL

c -t 4 i+4 Tosuane. I = CE
~~ { 14 5 s=~ LS
~~~ \ % 0}48 &l9tISI n

y t.Qs pen
K f t- C.'.

\ lfm,ie g.3 p.,w." I ''' ' !
st**v s 2. thc~

- g . m ia
g/S.;I44 ,,. Eve + y A+ ,4.c4

f42 o'Q g,.g33
|

hS*M I- t2.% ia Ev.4 T.TpC;
'' "-

f6 .

A =- 291 seAust too 0 45- C*
gre . gg saAut b 2,6 a 42

,

I| so; 1'
Mk 5< , v e se, f \ R ;;(, c.h*5 v .1L5 Os 6 =CL i

;
- L ffi I

>%11t4 ' 12'
hml. + 1 o O =e s

C. W m S vnue, Aug, O, $mCs.,
.

'
4

' g gy ' C.- W mstun en6mitM1r. - ) Cl ;| i

L&Go
n., f @fIl3h l% g.g mg.Twyg fawnings a g* I\ p

C, $tte Ib |fy
'

'"

r'I g;
/62 h5

,-

c a... e | /\ !

.

17$ 4 j
Y45/fI*'

/ -' '9 )

c4$K
'

6qb enae
W W:'i s us tLL A45o

! jr/4
I BE *T A s tL *4 nN *T H T. ,

I | ha7 ,
S m VA Lo a. AT E b w rru,o

'

Twe Lt1 t M a sk. ges7

e.. % s.. , % .u.
| APERTUREits F utris 1

f ,u > n e.- .- . . , , , . , ,

CARDn, ,<s '

,i- r..--e . . . .a ,
FiuT 2 7. s j. 4_
u ,, :, ._3

Also Avanable On'

f e.. .,. .3,%.f_I
u.... ,r Ir"-. ''!_18'h n__.

vw sm
,

"' .

=r>' . 7,'',,,7,",1, " ~ 't Aperture Card,

* " " * ' ' " " ' IL s I7 l' " * ' '' E'' 5.jf E.df.1.. . _ :._ .. . , _ , .
,! '

-

" -- -- - . . . . . . . . . ~ ~

Mu:su20DfJ-GI
.

,

- -- - _



- - - - . ._- --,m ., , , , . . . . .

**, .

.DTW (CEf:M ,

..

( g Df WW TO:5 AM A $1. f'T. *

fMeerter's Office R$ z 11 237
Mmeger's Offica laa15 199
Ceneral Office SS s #9 !?!$
LM near 20 a to 483
#*enn 's ones Rose f a 13 132
Men's assa toom 8 a il 827
Clase Been el 20 a 43 1H
Class some 42 20 a 45 SM

,

Class toes Storage (Tetsi) !$ a 24 432
TesA Service Office el le a 20 200
Tesh serwee of fise 82 to a 20 40
Tech Servies 82 a M 4920
feeh Serv &4e $torsse 32 a 60 1910 f
#erk &a Prog. Storage SJ s el 23:8

981. Space: serskeuse, Carridors Dusks 4 Staging Area.

\
E.W .

*

.
I .g,

y f
.

l l Co* 5 . -.. M._s2.A' I
.,). . . . .

.

1
'

o.o. . e

t

*

We8R&86/$&%

e ew m ee .
. _ , . . ;..,........ ..

. ,

' rea - rws
- - -sy m. -

-
m.sm e A e nf**1r.rs.

e

. .. . . . . . . ... .t ... - . - . . . ..

8

. --
i
.

** T&CuewisAbe $ 5 mCE Wa.m86*NS S
O
N

~

4
U

. . . _ . . . _ . . . - .

.

tw ,

. . ,

4
.

.

y .

.OI

*e -- 7. , | j;
o x
N E

_ . . . . . _ . . . . . . .. . . . . -

.i
4 >

D.- <, - -

|1 I -

. .
O e

. _ . _.
. . . _ ' _ __ _ . . . . . . . [

s

l, . . . . .... 4,

.

M4
.6 s ** *ec e

,

ap e na

r. . _.
.

-

p ...-
. _..

-

eneG' M
4

. . .

Ca se. M
= = = * = =

bdp8t.CM 4D4 6

g..n e a. - . - - -
,

i
e

*

-*g - W*E f M "W*"SE*W "E" $ ,.e..

d4.NNO , Q 'b
. arN. . .,g (f '' A

. ..
*rjg. ii

l.. .

.s. -'. % p%' 0)a
, ..

, ,M O.of

S, i
e,ps . .o,

4:1 ile ,

1,
-

aw

. _

.c

P '_ .s t' - O' C" E AN ' /- &
.

'

L L__ _



. .. . .. . .. . .- - - -_ ,

I
-,

- -k j
4

OUTUm SPEcP-:cw.os.:s -U t
.

*

m.
.c rn. ...n de e s., . ' dea ,. -s. .m.,a .f m. .u. u n d...

,, an, i
d.tm ,a f..u . . eo . .s .- . .

r.s. .m.tm.,.,.n.s..o .e .. .,.r
e

,,s..

n..et.., .f ,... n . t . . . .r .. ... .. a . ( m.,.a..... , r . t. .e e .t t o. , . ne,
..y. .si n . . d ,r.u,e
,m.. r t t... er...,ir...t..e r ..t.o..ms..

t,,,,e,us....... s..e . . . . ,s . e . s..-
, e d. ..

. .
,

., t. ..a. .m i~n., ie,an.
t. ,,,, e e .f., orie, .mt eret e u.o .. .e..m .

.. .n a .n . e ,t . . . . . . m-
m. .-.m..a, t,.7 ,.e c. a . .

|

, ,
. .se

,

+ n..i .
a.n . ,

.t.
i ei .. . e...

s . u,t .i . . .s. . si n e .f.tr,e.,.
.t et ..i s,,i,um nm

,m,,c ,.,..t
so...e ,-,...n ., ,.. t.. e.,..t..t s- in .o. . .f e. .r 3. st ',.m.

a,. Ia n. .. st.si .r .e -d .n e f .n<... . ;.i e s ,an
ora.e, a.,d t..,

e .i 3
s. .e. .. . .

. ..

> ,i, un,t , m,r
.e,

i.ur.,r.C 3....i .o .m.w..o.t . ,, .
t. .a .m> .n.ieimmC . =n .um i

e.,..... r .. f.m,..d e . .t .. .r t . .u .ee . u... a. . .
,

i,.. rri., . t. . >,r-a. .n , .
.a nu. .a e...t r. . .re.e .. .t e.r . a..r.o,u. t. ~ ur. |

Conxrm
. . - ..n

e., s.t ..s 0.e r t ,, . .e e.r.
,.n ..

h ,

t. . .a d r. t. .. . ir n.ec . e ,e-.n
n t t ,..i..

,

- . d e n....n,n. ..r.1. n.er .mn . t u e , i .,. .. t,,e,e. i. T..,.e
s,....,memm m,

s.m. . i. n. ee e e . .a i.o, . ,, e . t i,,, ....i...
Collings .p,r.nt tely f' .0"

ch.in 1.bar .usp. .ith slips &n . ash r
s.r.

.v fl r. .

CLA65 4 Cl%3hCs All glass shall be I/P plete. Pr. vide .lu. tau. a rano d r sad fra.e. slu.. , *

glas ,ra.es, as,.dl..d. , reside 18" .a 14: .a rr.r. .t is.s.

,aant .ith pn.or .ad .in. .ne fini.h s.st,eWeetals not pr. flat.hed.all .f flee, t.ilet , eless r.o.s,a.dF alXf D.C:
lu.sh e.a. .slis...all estert.t . od and s tat

all .etal do.r. a I f rases. and all intert.r .. d rs.
(all ease $7/sg.rd.) All .ther .reas ene.ptFCR Ctwtal@ C.rpet .f fice., pen. .f.fle..areh.us. s. F.e.ise .ans'n esbest.s alle .u ercialseth e.tvsse areas and

gr.de.

er. vide 6" .eter servlee , he.t 4 e.1J
.ter, fistum. , r ,f dr.lse. s.!! . ent,ti),$ MC;

lin.s , sent tery ssbn,naa,m .md si.ev... r.wid. a. .ppr.v.d

sprankier syste.syste.. .ud.

*
Al t .,,n.e. . e las s r.e.s . 3.neh rea. and t.!!et .re,s. t. be.h..s.d t e M*F atId.nt!WC 4 A/C SYsTLJan s

be l .e utsia. t p. 6alance*i

.f area t. 6de and air.e. Mitt.ned e llo, t.15e k..ted .ith unit hesters to 72* , et .* F.
.

30* te
. , , .

$ ph,ase, 440 ..it servlee.Of ises and Class Rec ....... .. 75 fa.E L1CTRIC ALs Pr. vide .00 a.p.

Lighting l.oets;

T.een Servise .ver ..rt serf se....
50 ft.

. ... . . . 30 is.s r...a s e . . . . . . . . . . . ...
C.atreeter t. .pecify flatures, e .

* -- j"<
$f EC l 41.73,.8 2 ,r.vid. and 1. stall .=tal E.llet partiti.ns a pa,.e h lders and s.a, dispe.sers. j, ,, ... . . s

T ry,ch driv.s .ill be 3" asphett .v.r 8" srush.d st.no be All
.ther parking and drnvas s. .e 2" asphalt .ver 4" et.ne

e, r 7" r.ncrete.,7AmG & fA8MW ,r.fid .hu *
.s..

st.ps and parlping.

TI-

.'

APERTURE- -

CARD
9

.

Aho AvaHaMe On e-
'

,

Aperture Card.

.

,

,. . : ( m.. .>
, ;

- .._ . . . . - - . - - Q
. %D .. :, )f v.. .,4 .

A= 4.C A
- - - -

_,
'''

.k pA@ ' .i)'.
.n , . - =

~N / \ / v \/ \/ \X.
. - - - - - - . .

p /

.f a ..

...

y. . f. - . .&+?.
' ./ . . , , ,

. . . . -i. e. a ps ;. . . > . -
4.

,
"'"J, _ g, - """

- - ' - .--n -e
' ' $. , , , , , , , , , ''

.

~~e.
,

.d,

,
?.

.

|
, s. :'

.n ..

L ;"' - cS$ . . ---, Ld = ANNA ' ~ ~*

~~ "" **'
.

= =- A .> " " "

. . + A. J
..e ee .

g. d

,

,
.Je6 a *-

.

.

ty.
b(' ""* m.*

Ex:3. : . K.(C ew.no -emn:.. - w
w* *"*'*'"9d / . N ...#. .

__



E,~ 1

m ,

%) N,,

l l
I |

;

1

; j 'nt,

_ _.

d

i

seemser

1
-

I
-

i , _ _

tl

i I _ -
I Sree k-

2 _;
_

ummemW

unuse4M

mensWee

W

==see e

M

--
-

W

- Caged .

A<*8 I_ , 3

pc>t f* bW-

Te cb 3ewtCC,-

~
snsoc

-.
$ I10 f04 8

M

W

uanneman

F
x c..r.,

._

< > .

Ce *

6t''* k k' p ....

Swa /7sed

PXR Kl.N

~A X e.X.

,

5

cornotgo, g 0 8 8 S
o 3 -

. . . _ . . - -

L l _ _ , . _ . . . . _ _ - - - - - - - - -~~'~ ,j<



e -

Q Q
.

J- -

| t w a ::.;J e tc c . e -
. . - -

L.,.J:-3

,

L

p., k

..i
<

~

|- i i .i a ~ s..
' 4-a=

8 ':a___
,

-

.. w. - n v o s,
r.,.

, >a t,,
ll o o m, _ _

_

-_. ya.... 1

,,m.....,
. ..> _q s-

.. .

._.

--

_-
. a-_

.

-
,_

-

__ -_ __ _

i
-

\ __ __ _ _

,n-- ( ! ,4,, - -

.

,,8...

c,,,,,..-

18 A \J
I 1, a s . . ...

L-I

- , , . . . , , , - ,

/ -

.

u.e
orr,n s,...,

/ _L._

iN.

x ,.....
c,,,,,,,,

_

iOI OIH&4
D/F is e

TI
APERTUREv

CARD
1

Also Ay*MIe On
. . - . . . -

A erture Card gP
-* ^ -

. ...,
.

. . .
. . .

i

b s s 6s > | d**** by; ht!''' byl Detc1 l

D e t. . 1993_yg " n g' f gh
u......,

1406 C e . f r e. C ; t.te Or;v e

-- . - - --
. . - - ,

_. ..
_ . ..

. . .

u



C .

, .

., ( f%*
.

-

y V-

( !. ,

I

i

Packard Instrument Co. 2200 Warrenville Rood Downers Grove, IL 60515 Tel. 312-9694000 TLX 210031 FAX 312 969 6511

e n.- 4

5 June 1986

'

A Conberra Company

Mr. George M. McCann -

U. S. Nuclear Regulatory Commission
I

Materials Licensing Section jN. -

799 Roosevelt Road /
/ V

0 ' g y2 90
Glen Ellyn lL 60137

83 1

Re: Amendment of License No. 12-04933-02
iControl No. 77998

Dear Mr. McCann: nf 1

Q' stkb ~' \'

We request amendment of the above referenced license to designate Leroy
F. Booth of Radiation Management Corporation as Radiation Safety Officer, >

to replace John M. Simonin. Mr. Booth's qualifications for this position

are enclosed separately. j

Additionally, we ask that Leroy Everett be removed from Condition 12.A
as a user of licensed material, as he is also no longer with the company. j

Enclosed is a check for $120.00 for the amendment processing fee. Thank
you for your assistance in expediting this request.

Sinc rely,

i
s

|$2d kW
ames J. a 2ne, Ph. D.

Regulato Affairs Manager j

ms Log._, y~~ Q f, y .

_

encl. Remitte '~ ~~~~---.!
Chcck Ho,'fg z9 - . . .
Crwu:1t g p. . .

'

fe: Cr * wcry _ j , 5). - ..
<

}TYin ' ( F , Q -- .

:tc c: .. - . .

,;e;; ;; ; ; / -860715 _
.

* h [gf -I't; ":~ r

REG 3 LIC30 B;: (' v .

12-04933-02 PDR ._
_

-

R E C EIV E Diru ,
e,,

LCg ,,O
,

'

JUN 9 ic06
CONTROL NO. 814 7 2

RECION III
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CANBERRA |

raasssasica= rems s m = m e r== m c i
'Radiation Management Corpow.io1,1175 Tower Road, Schaumburg, IL 60195 (312) 3104650

y

\

b

CANBERRA /RMC
PROFESSIONAL SI'AFF

LEROY F. B0m B, C.H.P.
MANAGER, MIDfEST REGIONAL OFFICE '

,
''

NUCLEAR SERVICES DIVISION
i

Mr. Booth joined RMC in January of 1979 as a Senior &alth Physicist, and was
appointed Midwest Regional Manager in June q? 1980. He is responsible for
providing health physics consulting assistace ' to clients. Specific ,

responsibilities have been in RMC's whole boch counter design, develognent and
operation programs, emergency assistance progra,9 radio-analytical measurcaent )
program, and remedial action programs. He is also responsible for officeiand
project management, develognent and supervision. ;

i
'

|Mr. Booth received his B.S. in Chenistry frm Northern Illinois University in
1964, and has performed graduate studies in Nuclear Science and Engineering at
Catholic University. Prior to his. position at'IK, he was responsible for '
implenenting and directing the contract health physics progrm at Goddard Space
Flight Center. Prior to GSFC, Mr. Booth was a Staff Health Physicist at NUS,
providing consulting services in areas such as procedure preparation, training ~ iy

materials preparation, program reviews, instrtraastation evaluations and waste '

disposal for nuclear power plant clients; a Senior Health Physicist at U.S. |
Naval Research Laboratory responsible for re:forning radionuclide analyses and
TLD research, and a Physical Science Assirstant in the Radiological Safety
Department at the Armed Forces Radiobiology Research Institute,

Mr.Boothisa'memberofAmericanNuclearSocietyandHealthPhysics'Schiety, ,
,

Midwest and Baltimore-Washington Chapters. He was certified by the Atrarican
Board of Health Physics in 1972. He served as a menber and vice chainaan and '

chairman of the ABHP Panel of Examiners. Mr. Booth has authored or co-authored ,

numerous articles, papers and technical reports on various health. physics (
related topics such as thermoluminescence dosimetry, field radiciogical r

'

measurements and assessments, and internal dosimetry. ;

'
,

,

[100,100)113

.
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Packard Instrument.Com py, Inc. f
'

'' ATTN: James J. Capone, Ph.D. '

f' Regulatop," Affairs Manager'

2200 Warrenville Roch
Downers Grove,ul '50515

We have reviewed your letter dated June 5,1986 requesting an amendment to
License No. 12-04933-02 and find that we will need additional information.

'

Regarding your request to add Leroy F. Booth as Radiation Safety Officer, !

it is our understanding that Mr. Booth is not a full time employee of i

Packard Instrinent Co.', Inc., but rather is a part time consultant. |Therefore, in ' order for us to determine the effectiveness of this !
'

arrangement, please provide a description of Mr. Booth's availability to
\ the program with regard to: ;

1. Time devoted to accomplishing the RS0's duties and responsibilities; j
, i

e ,

L Response to emergencies (i.e., on-site contact or time needed to
respond);

3. Provisions for an alternate, qualified RSO when Mr. Booth is
unavailable; and

,

4. Provisions for an on-site contact person and sufficient staff to
c support the Radiation Safety Program.

,

if you have any questions or require clarification on any of the information
stated above, you may contact ut at (312) 790-5625.

We will c.ontinue our rediew' of'your application upon receipt of this information.
Please reply i_n duplicate, within 30 days, and refer to Control Number 81472.

1

Sincerely, )

\' Original Signed By
y Evelyn R. Matson

UE "> igggg Materials Licensing Section
g' 4933-0212-0 PDR ,

An -
Ril '/

Matson/pg 1

106// /86

<,

t "

)
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Telex: 21-0031

Facsimile (312) 969-6511
-

16 December 1985 '

Packard insirwment Company

(
l >

U.S. Nuclear Regulatory Commission 'n % 'cd i,*'

Materials Licensing Section
W 799 Roosevelt Road

"

.\in n
Glen Ellyn Illinois 6013k 5 5 \

^

e .,: "2 '

.,
nf. . t. m'

Ret ^ Amendment to License No. 12-04933-02 U

Gentlemens.

We request amendment of our above referenced license for the following changess

1. Add Dorothy Mrkvicka " Ken Neumann e Marc J. Ellis, James R. Norris '
r o

Ray O' Day, and John "Marty" Simonin as users of radioactive; material e
,, ,,

at our facilities. The resumes of these individuals are enclosed |'''

D'
_ with this application. Stan Huber, who is currently serving as
' Radiation Safety Officer (R.S.O. ) on our license should'also be,a

u 1added as a user. . His resumb was previously submitted and is on
~ file with the NRC under NRC License 12-17503-61 and JD"S; under,

' License IL-00317-01. The addition of these seven individualsa
^ L~

b should rectify our current situation;of having only two persons,
\ Stanley De Filippis and LeRoy Uverett listed as users. -|

Mr. b5 Filippis and Dr. Everett are to remain on our licenser
*'* wh.fch will provide a total of nine (9) authorized users / supervisors.

'J.'A. Gibbs and S. van Cauter are to be removed from our license.-

s

}
$. Designate John "Marty"J'imonin as Radiation Safety Officer (R.S.O. )

4 ![ . and redesignate Stan A.' Huber as Alternate Radiation Safety Officer o

?f,|
who would be available to serve as R.S.O. during vad:stions or any
extended absences by Mr. Simonin. M ., Huber has served as our

' nuclear consultant for over eight years and has beconc most familiar
with our operations over the past eight months of cncellent per-, ,

formance as our R.S.O. We wish to retain that retource on our
license. '

>

} 3. Delete our 1406 Centre Circle Drive facillt:.y from our license. We
are consolidating the functions performed at that location into our

,?

y main plait. We have performed a "close-oat" radiation survey and wipe
tests of the Centre Circle facility. The results and description of' <;
prcceduren and counting equipment we used'are enclosed 'with this amend-*

~ ment request. It is our intent to release the Centre Circle building
" ' to its owner for unrestrictea use.

Thebradioactive materials at the Centru circle facility have b%f C E I V E D4.
rjrimarily incorporated into. existing radiation storage areas at our
nktin plant at 2200 Warrendifle-Foad. The char ge desq1 ting fromO$s2 3 $$0b

^
~

inovth include the followiw):
''

0 %.) tf Ay ,

#
\

-9 h M2 060307 'Ibd REGION III
' ' '/ ' #/ ;h

,
#REG 3 LIC30 Ar ;''' &' % m'

h 2 3198512-04933-02 PDR h '. h ) ) [ k; /.i. V *

"*Ma8ossn u . . .a nd,WB
:rf g p- haad cy . gf . . , , ,
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UNITED . [V d[%
dm- TECHNOLOGIE3

PACKARD

Amendment to License No. 12-04933-02
16 December 1985'
Page 2

a) Gas Chromatograph ECD's are now stored in Room M-129.

b) Ra226 standards from Centre Circle are now stored in Room M-130.

c) H3, C-14,1-129, Cs-137 and related stock from Centre Circle is
now in a secured dead end corridor in the center of the warehouse
area in our main plant. This is a new storage area.

d) Our former PCB Board Dept. in Rooms M-21, M-22 and M-23 has now been
converted to LSC Service Shop area where primarly C-14 and H-3
standards and counting vials are used.

Our Regulatory Affairs Manager is aware of these changes and has in-
structed lab survey personnel to make any appropriate changes in routine
radiation surveys.

We will appreciate any assistance which can be given to expedite this amendment
request. Please feel free to call Marty Simonin in Regulatory Affairs at
(312) 969-6000 if there are any questions. Our check for the amendment fee is
enclosed.

} Thank you.

Sincere r

[
Ger d H. Kremer PhD ;r

'

Vic President & General Manager

tc

Encl.

!

1
|

t

|

|
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.

/ Downns Grove, filinois 60515K TECHNOLOGIEF
PACKARD (312) 969 6000

Telex: 210031
Facsimile (312) 969 6511

( December 11, 1985

Packard instrument Company

|

|
i

Michael Ewan
Illinois Department of Nuclear Safety
1035 Outer Park Drive
Springfield, Illinois 62704 i

f
Ref: License IIL-00238-01

|

We have enclosed, per your request, further information on the closure
of U.T. Packard's Centre Circle Drive facility which is licensed under
IL-00238-01. The following information is contained in the attachment:

(1) The Eberline SPA-2 gamma scintillator detector has a 1" by 2"
NaI thallium activated crystal.

(2) The guidelines that we will be utilizing for the release of
the building for unrestricted use are those established by
the NRC as previously stated in our November 15, 1985 letter.

(3) The grid method that will be used for conducting the wipes
along with the map of the area. We will be taking additional
wipes (approx. 20) on general areas not presently indicated
on the map to indicate that we have checked additional areas
not suspected of material usage. Copies of the results along
with the revised map will be forwarded to you upon completion.

' (4) The brochure and specification sheets for the 4000 series LSC

units in which one of our current Models will be used, depending
upon availability.

You realize that the only Illinois licensed material used in the building
was Ra-226 pellets used in our LSC units in for repair. If there was'a l

leaker, etc., the units background levels would be elevated and quickly
detected.

We hope this above information meets with your approval and that all
matters have been resolved. If we may ever be of further assistance,
please feel free to contact this office.

Very truly yours,

John M. Simonin
]

Regulatory Affairs Manager j

d
cc: G.H. Kremer

S. Huber
P. Special

Enclosures

na< ,
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L MODEL SPA-2

I
(,

SECTION l

GENERAL
r

A. PURPOSE<

The Eberline lnstrument CorporationSPA-2 is a scintillation type radiation detector. Ther

crystalinstalleddetermines whattype of radiationis detected. Many typesand sizesof crystals|

[ are available, and the one used on a particular detector is shown by a decal on the end cap.

| The detector consists of a photomultiplier tube, a socket and dynode network assembly,
.

and a crystal all contained inside an extremely rugged, waterproof housing.,

D. SPECIFICATIONS

1. - MAXIMUM VOLTAGE: +1500 volts dc.

2 OPERATING VOLTAGE: Any positive de voltage up to maximum rating. Optimum
' voltage depends on energy of radiation to be detected, energy of radiation to be rejected, part-

icular photomultiplier characteristics, cable length, and input sensitivity and impedance of
counter. Nominal for most applications is 900 to 1200 volts.

3. CURRENT: Total resistance is 148 megohms, so current drain is 8.1 microamps at
+1200 volts.

| 4. CONNECTION: Single coaxial cable with positive high voltage and ground. Load re-
sistor and coupling capacitor must be in counter. Mating connector is EIC Model CP-1.

5. OUTPUT: Negative pulse on high voltage line. Amplitude is dependent on energy of
radiation, high voltage applied, cable length, and input impedance of counter.

6. MAXIMUM COUNTING RATE: Approximately 106 counts per minute.

g 7. SIZE: 2 inches diameter x 91/8 inches length. (Length for 1 inch crystal)

k 8. WEIGHT: Approximately 11/2 pounds.
4

9. FINISil: Gray hammertone painted body, anodized aluminum end cap and chrome-
plated connector.

10. CHARACTERISTICS WITH VARIOUS CRYSTALS:

a. Nal (TI): With 3 foot cable and counter with 10 millivolt sensitivity, the lower

1 knee of the Co60 plateau is approximately 900 volts, and the noise threshold is approximately
1300 volts. Slope is less than 27t per 100 volts. Counting sensitivity on plateau with different
thickness crystals is approximately as follows:

THICKNESS CPM oer mr/hr

1/4 inch 35,000
1/2 inch 75,000

] 1 inch 120,000
4 2 inches 180,000

,

b. Slow Neutron, Boron with ZnS(Ag) activator.

NE400: Natural Baron
NE401: Same except enriched to 551 BIO, j
NE402: Same except enriched to 907e B10, i

-

!

ORIGINA L
1

. .. ..
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30 August 1985

TO M. Simonin RESUME SUMMARY FOR: Dorothy Mrkvicka

FROMt D.-Mrkvicka

l,

.

Educa tion :

Bachelor of Arts degree, Chemistry ma.for.

Courses completed and seminars attended:

1984 - Chemical Safety Seminar presented by American Scientific Products.

1985 - Packard Instrument Instruction Programi Radiation Safety,
USNRC Regulations Use of Survey Meters, Radioactive Material Licenses.

1985 - Packard Instrument Co. Safety Training Classi "Right to Know".

1985 - ACS symposiumt Emergency Response "Right to Know,". MSDS.r

Experience:

Employed by Argonne National Laboratory as Analytical Chemist and Mass
Spectroscopist for 4 years. During this time worked with radioactive
substances and completed course in nuclear radiation.

Employed by College of DuPage as Laboratory Supervisor and Chemistry
Instructor for 10 years. >

1

JV v^

rc

The fallowing is a summary af the isotopes with which I have worked since
December,1979 while employed at Packard Instrument Co.

Radionuclide Isotope Form Max. Amoun t (mci ) |

Ca rbon-14 unsealed 5.0
Tritium 5. 0"

Radium 226 sealed 2.0
Americium 241 1.3"

Iodine 129 0.005"

Cesium 137 0.025"

Barium 133 2.0"

|

.}
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TO M. Simonin RESUME SUMMARY FOR: Dorothy Mrkvicka

FROMt D. Mrkvicka

|

Educations

Bachelor of Arts degree, Chemistry major.

Courses completed and seminars attended:

1984 - Chemical Safety Seminar presented by American Scientific Products.

1985 - Packard Instrument Instruction Programt Radiation Safety,
USNRC Regulations, Use of Survey Meters, Radioactive Material Licenses.

1985 - Packard Instrument Co. Safety Training Classi "Right to Know".
1985 - ACS symposiums Emergency Response, "Right to Know," MSDS.

Experience

Employed by Argonne National Laboratory as Analytical Chemist and Mass
Spectroscopist for 4 years. During this time worked with radioactive
substances and completed course in nuclear radiation.

Employed by College of DuPage as Laboratory Supervisor and Chemistry,

Instructor for 10 years.

JV W
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4 September 1985

TO: M.Simonin

FROM: K. Neumann

SUBJECT: NRC License Biography

EDUCATION

1982 B.S. Degree - Biological Sciences, University

of Illinois, Chicago.

1984 B.A. Degree - Chemistry, University of

Illinois, Chicago.

Presently attending Oakton Community College, Des

Plaines, in the Marketing Management curriculum.

Estimate completion in Spring 1988.

WORK HISTORY.,

Employed by Packard Instrument Company since 8

October 1984.During this time, I have attended

seminars on Radiation Safety (7 January 1985) and

Compressed Gas Safety (8 May 1985)

Yk N tu n %6/ w

,
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NARC J. ELlJS

Resume sumanary 9-85

Education

B.A. Degree - Biology 09/76-05/80 Rutgers University
New Brunswiche N.J.

Includes ' courses 'in Physics, Chemistry, Calculus

Working on Master's Degree in Computer Science

Packard Job Titles Associate Microbiologist, Started Marche 1981
as Assoc. Immunologist

Nuclear Materials Experience and Radiation ' Safety Training

Certificates of successful completion of Packard Radiation Safety
Training Courses 16 May 1984 and January 1985 (16 hours total).,

Over four (4) years working experience with radioactive materials
used at Packard-Downers Grove IL. This primarily involved workingr

in Instruments' Division and R & D Lab with C-14 and H-3, below 100 aCl
activityo various other radionuclides belowl millicurie activity, and,

Ra 226 and N1"63 ' sealed sources ranging between 10 microcuries to
10 millicuries.

!

|
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30 August 1985

.

James R. Norris

Qualifications for supervising employees working with radioactive
and'other hazardous materials.

Backgrounds.
.

1 Year H.S. Biology
1 Sem. College Biology
1 Year H.S. Physics.
1 Sem. College Theoretical Physics
1 Year College Chemistry

Six years at supervisory experience in the battery manufacturing
business where hazards from sulfuric acid and lead exposure
existed.

..

Current Positions i

:.
,

Almost two years at Packard where I have received both formal training
and OJT on the handling, manufacturing and shipping of hazardous
materials. *

Formal training includes classes on; Principals of Radioactivity (5-15-84),
UPS Guide for Shipment of Hazardous Mater ?als (9-15-84), MDSD Training
(3-5-85), Compressed Gas (8-8-85) .

OJT; Observance of methods and reading of SOP's on the manufacturing of
radium pellets, 1129 and Ces 137 rod sources and H3 and C14 liquid,

standards.

1.

Continued personal interest and reading in the fields of Physics, Chemistry, ;

Evolution, Ecology and other natural sciences. !
!

I,

i
i

I

i
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Ray O' Day

. !

Education

B.S. Biology, Rutgers University 1957
Field Medical Service School 1961
Clinical Laboratory School 1962
Tissue Culture and Tissue Bank School 1963 |

Handling and use of' Radioactive Material,
Groningen, The Netherlands 1983

Principals of Radioactivity
USNRC Form 3 1984

Esperience

Surgical Team, 2nd Battalion'6th Marines.1961 '

Instructor,' Tissue Culture School,
Naval Medical Research Institute 1962-1967
Radiochamistry experience at Packard Instrument
Company, Handle 3H, 14C, 125I in Research Lab
1983-1985.

.,,

i
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' JOHN MARTIN SIMONIN
1122 Needham Road
NaPerville IL.'60540a g33yy355_555g gyng,)

(312)969-6000 (Office)
EXPERIENCE'

1982 Transportation Coordinator. Illinois Department of Nuclea'r Safety,
to Office of Waste and Transportation Management.

Present Implement the Department's statutory regulations for radioactive
materials transportation.
Planned and conducted training of Department personnel for spent
fuel inspections and escorting.
Coauthored the Illinois Spent Nuclear Fuel Transportationpamphlet
for the U.S . Department of Transportation (USDOT).
Coordinated enforcement of regulations with State and Federal
agencies.
Planned, developed, and established a computer data storage system
for radioactive material transportation incidents and accidents .
Planned and conducted training programs for Illinois State Police
(ISP) on radiation survey of shipments and instrumentation. -

Coordinated a three-year USDOT contract with other State agencies
in the development o
Development Program .f a State Hazardous Materials Enforcement(SHMED).

1980 Health Physicist . Illinois Department of Nuclear Safety, Off' ice
to of Radiation Safety.

1982- Authored four Nuclear Regulatory Comission (NRC) NUREG reports
on transportation of radioactive materials within the State of
Illinois from 1977 to 1981.

8

Established computer data storage and retrieval system for laser |registration and ISP radiological vehicle inspection data , j
Trained ISP hazardous materials troopers in USD0T regulations for.

'

radioactive materials .
Coordinating member of Department 's radiological emergency res-
ponse team.

Meder of four-state NRC workshop committee on industrial radi-
ography.

1975 Health Physicist . Illinois Department of Public Health, Division
to of Radiological Health .

1980 Supervised the non-medical x-ray compliance and nonionizing radi-
ation program.
Trained and evaluated regional personnel in facility inspections .
Coordinated activities of fifteen regional personnel .
Revised radiation regulations and data processing procedures . .)Coordinated transportation study with ISP under contract with the
NRC and US00T.

!

1974 Industrial Hygiene Engineer . Illinois Department of Labor, Divi-
to sion of Safety Inspection and Education.

1975 Performed quantitative and qualitative evaluations of air contam-
ination, ventilation, and noise conditions present in industrial
working environments .

____ _ _ _
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Page 2

John ' Martin Simonin (cont 'd)

Served as industrial hygiene engineer under Federal Occupational
Safety and Health Administration (OSHA) contract .

1974 Substitute Teacher. Springfield School District 186.

1969 Chemist. Illinois Department of Transportation, Bureau of Mater-
.to ials and Physical Research .
1974 Conducted qualitative and quantitative evaluations following the

American Society for Testing Materials (ASTM) procedures .

EDUCATION Southern Illinois University (SIV), Carbondale, Illinois .
Bachelor of Science ,1969. Major: Chemistry.

SIU Carbondale and Edwardsville, Illinois .
Graduate work in Educational Psychology (24 hours)

SUPPLEMENTAL State Data Processing Center: Various computer prograntning
EDUCATION' courses .

.

State Personnel Department : "Executi ve Development Program for
Public Administrators" .

OSHA Institute: Courses in Industrial Hygiene; Industrial Safety;
and Recognition, Evaluation, and Control of Noninizing Radiation.

Lincoln Land College, Springfield, Illinois .*
Course work in data processing.

NRC sponsered courses in emergency response, radiography, and
licensing.

DeVry Technical Institute , Chica go, Illinois .
Electronics Communication course .

!
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Tri Carb* 4000 Series
Liquid Scintillation Systems
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Innovativo Doolgn The complex life science work of stability for ra.dioactive measure-
today demands reliable, flexible, cost ments. These qualities are maintained
effective, state-of-the art for the life of every Tri-Carb system
instrumentation. by an automatic self-normalization

and calibration program.
Packard Instrument Company has a
line of liquid scintillation counters The Tri-Carb 4000 Series systems
designed to meet these demands. each use a convenient and labor-
After 30 years and hundreds of saving cassette sample changer.
thousands of life science investi- Sample handling is minimized by
gations, Packard remains the leader loading and unloading groups of
in nuclear scintillation counting samples in cassettes. Samples are
systems, with a worldwide reputation up-loaded to prevent dust or
based on high performance, ease of contamination from affecting per-
operation, reliability and proven formance. The microprocessor-
superiority. controlled sample transport system,

pr vided with automatic anti-jam
Packard has called upon all its atures on all functions, is bi-
resources and experience in bringing d@irectional for ease of loadmg and,

to market new Tri-Carb 4000 Series unl admg.
liquid scintillation counting systems.

As an Ptional multi-user instrument,
Among the many standard features different sample batches can be
of Packard's Tri-Carb systems are a measured with assorted countmg
video display screen and self-test

p r meters. Sample batches arediagnostics. identified by program mserts
Designed with high performance mounted on the leading cassette of
detectors (PMT's) and digital elec- each batch. Inserts incorporate cycle
tronics, these liquid scintillation sys- control, and the visual inspection
tems offer optimum sensitivity and informs an operator if space is

available for more samples.

Communicating with these " user-
friendly" systems is simple and easyg 4.. ,

to understand. A video display and
touchpad control allows active con-

,

g f versation at any time, without inter-
g rupting sample counting or data

readout.s

~- , - - - - -

-s pues==qrM6.gt-4_ _ _

9

1 . M. |. .

mm
L: L;.3 w

' =6-

- >.i,,
, q,.

.

I
. A p, ]<

,

_

., - >, >< >, ,

SYNNbb & Y
|

( ========wm==r=d " . 77M'

_.

w p , , Ng w ey ym , ,

hj. W d:S
^

(Y i
'

'?
'

?,w >

.. $$ $@ hd k $



2 |
in n

Converoing with ommunications The 4000 Series systems store up to

Confidence After count programming, the only 15 different user-defined programs, I

required interaction with the system which is more than any other com-
is loading and unloading samples or petitive system. Communicating
cassettes. with these responsive systems is

Simple and easy. For your conveni-
The Tri Carb 4000 systems' video ence, a video display and touchpad
display continuously projects control allow interactive program-
Information on the current status of ming, without interrupting any
the system. It displays the program ongoing operations. Your samples
#, sample #, countmg time, time of will be counted according to your

,

day, date, and the CPM m each of custom program or programs. All
the three regions. The CPM of the your program parameters and Iregions is updated every six storage needs are self-contained I

seconds. If region limits are within the 4000 Series; no need for
changed durmg a measurement, the additional disc storage.
next six-second update displays the
effect of the change. Conversation is Versatile data reduction is provided
via a sensor control panel. in each of the measuring programs

with normalized results. Also
Def. .mmg, edit.mg, or modifym.ga provided are repeat and replicate
program is a simple matter of posi- sample counting with averaging, % of
tionmg a display cursor (highlight) standard and background subtract.
to the appropnate counting
parameter and entering a response. In addition to automatic start
Response restrictions accompany following a power failure, the
the questions to insure valid entry. system incorporates a self check on

its microprocessor sequence. Battery
Multi User, Time Savings support preserves all programs for a
Microprocessor control allows mul- period of 72 hours.<

tiple functions to be performed Diagnostic programs displayed on
simultaneously. the video screen allow monitoring

of all system functions.

. .
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k@pgmCounting with PrT5 STAT Interrupt L

Confidence Tri-carb systems feature an auto- ' ,fgeu'

matic cassette changer and an pg
optional manually-operated Prio- Fe. am

m g ,a '"8' *eSTAT. The optional PrioSTAT -

system is a simple means of inter- a
rupting automatic counting to deter-
mine activity in samples without ty
affecting the readout. At the end of
this mode, the system automatically
returns to the interrupted sample.

.

- . *

One benefit of PrioSTAT, available 'a
only from Packard, is the ability to J
perform spectral search while L
sample counting. It also provides a "i..-

unique method to determine region ; ' ..
.'

limits for a sample, and by reverse- .. ' " . , ,-
,k - )AEC, automatically obtain the . - ^ 4

satility of PrioSTAT and SPECTRA- - ~
-

.- ?") Iunquenched region limits. The ver- .

6. , .

' ' * ~ 7pLYZER even allows for radionuclide .. ,
*-

" identification". ,Sc % @# 9 y a ,

ibg% |
s

,
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U U
.Simpiloity The unique SPECTRALYZER 7~ r ~ ~7' ~~ T T ~~~ '~TT~ T

storage of all sample information in ~ 7~U~~ I~~ ~ P ~ ~ ~ M "with Sophistication Tri Carb instruments has made gain T+TbT7 [~ "tY~
and discriminator settings, concerns 7 7~~iR ~~ t~ TT~TT
of the past. The Packard Tri Carb ~ J^dT "~ ~ 7 T~i-~~
system is linear with the SPECTRA- ~~M N ~+ ~ T-t"
LYZER calibrated in energy (kev),' 7~7 '~~ j~

s

fith! T~E
"

providing the ability to enter the ~~7
- radionuclide Bmax as the measuring ! t ;

" " '"
region of interest. Three regions are u' ~

"{i ~, .provided to extract the data stored
' 'ji, T;

'

on the SPECTRALYZER, for single ; , -~ ~~ ~
7 iT" TTj ior multiple-labeled samples. For

; C,Titi TTf-convenience, regions are predeter- N1 N:
mined for 3H,14C,1251 and 32P, : i : r;: : ET T ! R ~T T t7

7 Ef Q5yM9E C ~TT]~~T~M-

fTor 3H/14C and 3H/32P in dual label.
There is also the flexibility to Tautomatically 'sepaiafesTTl
determine individual regions, even j the' contribution of each TTTTh
while sample counting. ]radionuclide and,in the DPMvf-fmode, calculates the activity of.-+ 4-H
Advanced electronics technology and .Athe. Individual radionuclides ud_d!__J
the linear SPECTRALYZER allow _J i LL- W %'_4._p|I J_L.1_b

' I
- - Mspectral analysis of each sample's ._.- - i '

data, providing a monitor of quench- L~'

1ing as well as a measure of counting a

efficiency. The analysis produces an -

index more precise than earlier ,

techniques. The system can calculate L
the SpectralIndex of the Sample data
(SIS) and the SpectralIndex of the .

External Standard data (SIE). .-.

: i,

Packard systems each use a conven- 7 ~i T,
.

"i ,,,

+~[7 t~T *Mi*ti~ ^t7 i~M :^~M[
ient and labor saving cassette ~ ~ " T T 7 9 ~ '~ T ''
sample changer. Sample handling is

-'T
~ ~~~ ~" ~^]minimized by loading and unloading ETT,

-^~" ~

groups of samples in cassettes.
Samples are uploaded to prevent
dust or contamination from affect-
ing performance. The micro-
processor controlled sample
transport system, provided with
automatic anti-jam features on all
functions, is bidirectional for ease
of loading and unloading,
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Specici Luminoscence Detection and
Features Correction (LDC)

A unique optional Packard feature
for the Tri-Carb Systems is lumines-
cence detection. Corrected sample
results are obtained for each sample
by subtracting luminescence events
from the SPECTRALYZER. This cor-
rection is programmable through
conversation and represents the
most sophisticated method
obtainable.

Results in DPM
The DPM option provides activity of Chromatography Data
samples in Disintegrations Per Reduction
Minute calculated from the effi- Histogram
ciency correlations based on SIE or An optional graphic presentation of
SIS. DPM for single or dual-labeled the fractions in your run is plotted |

samples includes curve plotting and following the normal output. The |
replotting. Each program has the histogram plots CPM or DPM of
capacity to store dual label cor- single label samples and for dual
relations. Curve editing and copying label simultaneously prints both
expands the system capability. plots. You can set the scale or allow

it to autorange.
0%:"# Jo. .. Ji it?,J. '*.':en..-
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! .-i" Used with or without Histogram,** '' "* '" *

i the Integration option allows you to
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select a sensitivity and integrate-

CPM or DPM in each peak. You set. . :. .
" . , the threshold. Integration can be-

applied to both isotopes in a dual*
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_ , :. ., label run. The sum of all peaks is*

: presented at the end of the run...
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12 N Temperature Control" " ' ' " " ' '

The optional refrigeration system,
available on Models 4530,4550,
4640, and 4660 provides the neces-
sary sample stabilization for labora- |

tories whose samples may require
|absolute temperature control. j
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Optcici Spectraview

Foetures The spectraview option allows
display of the sample spectra on the
video screen, observation of the
effect of quenching, and visual
determination of region limits. As

t region limits are adjusted, the
updated digital display immediately
shows the effect of the adjustment.
The energy range is user-selectable
to view any radionuclide and full
scale CPM is autoranged to retain
the spectral display on the video. , -

Electrostatic Controller
The optional Electrostatic Controller I

assures that your sample results are |
unaffected by spurious counts due

'

f I

!.

to electrostatic discharge. In low
* ihumidity laboratories particularly

where plastic counting vials are .,
used, this nonradioactive electronic -

*
.-

antistatic device neutralizes the A
static charge and gives you confi-
dence in sample measurements.

5 RS232
The optional RS232 output is
programmable and permits selected
users to feed the counting data to
any compatible peripheral device.
Select TAPE-ON, TAPE-OFF to
suppress any unwanted data,
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Specifications Counting officiency: 46w4g0 31, , 3 0 ,

HC > 95%4430/4450

Dimensions: 4640/4660 4530/4550 4430/4450
Width: 156 cm (62") Width: 131 cm (52") Width: 89 cm (35*)
Depth: 79 cm (31") Depth: 79 cm (31') Depth: 79 cm (31')
Height: 114 cm (45%") lleight: 114 cm (45V/) lleight: 63.5 (25"|
Weight: 385 kg (860 lbs) Weight: 358 kg (800 lbs) Weight: 269 kg (600 lbs)

Power Requirement: 117 Vac * 10% or 234 Vac * 10%
50 or 60 ilz 400 Va (max) - Refrig. system 1100 Va.

Tri Carb Features 4430 44s0 4s30 4640 4550 4660

. Sample Capacity 300 504 300 460 504 792

.h ' Sample Size SM&LG SM Vial SM&LG SM&LG SM Vial SM Vial
M _ A ~,_ , ,

15 Count Programs (Protocols) S S S S S S

? "" - 9" CRT Interactive Video Display S S S S S S

p 3 Regions S S S S S S
,

p Self Normalization and Calibration S S S S S S
'

f
. *

Bidirectional Cassette Changer S S S S S S

- Simple Active Conversation S S S S S S

Multi Microprocessor S S S S S S I

| t_. Data Reduction S S S S S S

h|
'

Spectralyzer S S S S S S
-- . "~ Touch Pad Control S S S S S S

I Service Diagnostics S S S S S S,

Auto Background Subtract S S S S S S,;

72 llour Memory Protection S S S S S S

h Automatic Restart S S S S S S |1 . w.,

8 Preset Regions S S S S S S
g

3 User Adj. Regions S S S S S S

Low CPM Reject S S S S S S

' ' " ' ' " ' ' " ' ' ' " " " " ' " " ' ' ' ' '

/'
^ '

High Performance PMTs S S S S S S

SIS, SIE, AEC O' O' S S S S

22''Ra External Standard O O S S S S

PrioSTAT O O O O O O

80 Column Printer O O O O O O

Multi User,7 or 15 O O O O O O |
Time & Date Clock O O O O O O

Spectraviewt O O O O O O

liistogram/ Integration O O O O O O

Luminescence Detection and Correction
(Selectable]t O O O O O O

RS232 (Selectable) O O O O O O

Temperature Control NA NA O O O O

DPM Dual & Single Label O O O O O O

Paper Tepe Output O O O O O O

Ekctrostatic Controller O O O O O O

S Standard, O Optional. NA Not Available, SM Small Vial, LG . Large Vial
Requires external standard option for SIE analysis,'

t Requires PrioSTAT option.

Packard Picocare At Packard, Service iS an integral
part of a high technology product.

Service Support Packard'S professional, direct Service
organization Stands ready to provide
you prompt, courteous, and efficient
Service. Affordable Service agree-

S"'"'''''""''"'I''''"''""8'*'''""'PmentS are available on all Packard notke. Specifkations confirmed w hen
Systems. Packard referente methods are applied.

Prinkd in U s A 4mFt.sCrM4/A

. . . . .

_
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TRI-CARB* 4000 SERIES
PROGRAMMABLE LIQUID SCINTILLATION SYSTEMS
MODELS 4530, 4550, 4640, & 4660

SPECIFICATIONS . Sysam capacity,15 independent sample measur.
mg protocols. Also incorporates cycle control,1-6
or infinite.

f e Video Display and sensor control panel for con-
versation and displaying program contents -'

m features editing, defining and deletion of pro-
, . . .

grams. Normal display indicates sample number,< # -wg,7 .

N i Dnh
.

g.

time of counting, counts per minute (cpm) and 2
F.' 4o sigma % precision in each region, date and time.,

| . e Count termination by time o,r 2 sigma % - 2 sigma-

gi L/ y ' au .. % as preset count coincidence in all regions or

pe~
y [d [ M k h g r k .QA 2^ * Measurement efficiency determined at alllevels#

46 , y of quenching by unique spectral analysis method-a , . . . . ,g ,

independent of scintillation solution. Analysis of
spectrum produces SpectralIndex of Sample (SIS).

Ordering Specifications e 226Ra emmal standard souce tg measum efn-
ciency - featuring spectral analysis of 226Ra spec-

The TRI-CARB 4000 Automatic Liquid Scintillation trum. Analysis of spectrum produces SpectralIn-
Systems include the following standard features and dex of External Standard (SIE).
specifications.

* Automatic Efficiency Control (AEC) - to ensure
e Microprocessor controlled, cassette loaded, belt the region settings are automatically compensated

driven sample changer withTorward and reverse for quenching - applies to both the preset and the
controls. Sample changer also has antijam user determined regions. AEC is based on SIE.
features on all functions. Sample capacities are
as follows: * Automatic normalization of system - a precise

method of automatically balancing theModel 4530 - 300 samples, 10 samples per
cassette, small or large vials. photomultiplier tubes (PMT's) and also calibratmg

the SPECTRALYZER.
Model 4550 - 504 samples, 12 samples per

cassette, smal! vials. * Automatic Data Reduction - programs include the
Model 4640 - 460 samples, 10 samples per following:

cassette, small or large vials.

Model 4660 - 792 samples, 12 samples per - Date and time
cassette, small vials. floating decimal point readout

- avera8 nS f repeat sample countsI
e SPECTRALYZER" linear memory storage to ac- - replicate sample counts and averaging

mformation during a - % of standardcumulate all sample . .

measurement,3 regions of interest to extract re- - background subtraction
qutred data. Regions preset for 8H, "C,125I and - low count rate rejection
32P in single label, or 3H/"C and 3H/32P in dual - normalizing factor
label counting, or manually set ,m kev.

"^ **" '"S'"""E"' ""^"'UN ED 2200 WARRENVILLE ROAD + DOWNERS GROVE. IL 60515

r. TECHNOLOGIES 312/969-8000

PACKARD PACKAR INSTRUMENT INTERNATIONAL S.A.
RENGGERSTRASSE 3 * CH-8038 ZURICH. SWITZERLAND

01/481 69 44

__ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - _ _ _ -
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O Automatic Efficiency Control (AEC) - to ensure Activating the optional PrioSTAT moves k cassettei j "'

the regions are automatically compensated for out of the lopdiposition. The interruption of 9 '

quenching . applies to both the preset and the user automa ic operation permits the use of the manual '
.

determined regions. AEC is based on SIE. sample changer. Automage re"fitrn to the interrupted
sample occurs w}thout disturbing the readout at the - a i

e A PrioSTAT* manual sample changer, - a completion of PrioSTAT counting. :9 ~p
method to manually interrupt the automati

All sample changer motions are sequence coAtrAll- )
operation to determine the activity of specifi
sample (s) without affectm, g read out. Used also ed by the microprocessor. Sensors prevent malfunc-

tion and eh.mmate lock up or jamming.
.

to determine region limits and " identify"
|radionuclides. SPECTRALYZER '

s

1. All detected events from the sample which satisfy'
*RS 232 compatible output, selectable through pro- the coincidence requirements are digitized and =>

gram conversation, includes tape on control and stored in the SPECTRALYZER during the
tape leader between batches | program runs)* measurement of the sample. This accumulation

of counts continues until the measurement is ter-
e Luminescence Detection and Correction, spectral- minated by time or by reaching the desired

ly strips non radioactive events from results cor- statistical precision.
rection noted and precision printed. I

2. Three regions of interest are provided to extract
e Histogram / Integration - provides a graphical the required data from the SPECTRMYZER. For

representation of the counts or dpm of a sample convenience the reglas are automatically preset
batch above a user set threshold. Integration of for 8H, "C, 2sl and 22P for single label J;'
cpm or dpm of a sample batch. Both programs . measurements or 8H/uC and 8HP2P for dual label
operate in single and dual !abel. counting. In addition settings can be empirically

determined or set according to the energy of the ;

* SPECTRAVIEW - sample spectrum displayed radionuclide(s) in the manual mode,
on video screen, offers visual spectrum search ,

, . .

and quantitation. Region limits displayed for 3. The entire sample spectrum is stored in memory.

reference. In the automatic operaticnal mode the cpm m
each region is displayed on thescreen and printed

e Multi-user 7 or 15 program selectors for multi- at the end of the measurement. During a sample

user sample changer operation. measurement, adjustments can be made to the
,

region limits to optimize countmg condittor,s s
,

o Electrostatic Controller - neutralizes static charges Changes do not alter the accumulated data in

which can develop in low humidity laboratories. mem ry but the effect of the change is shown on '

the screen.
f<

e Printer - 80 column printer to provide hard copy 4. At the termination of sample counting, the stored i
output of all analysis. spectrum is mathematically analyud to provide I

a means of determining the measured efficiency. !
Detailed Specifications and Descriptions The analysis produces the Spectralindex of the l
SAMPLE CHANGER Sample (SIS), a number unique to the level of j

Cassettes, each with a capacity for 10 or 12 samples, quenching.

(depending on system), are transported arouna the 5. An optional external standard (mRa) may be in-
bi-directional sample changer by belt drive. The corporated into the system. The spectral distribu- '
cassettes can accommodate Program Selee. ors with tion of this optional source is analyzed to produce

'

Cycle Control. A cassette with a Program Selector the Spectral Index of the External Standard (SIE) ,

activates the measuring program for s. batch of to determine the quenching in the sample solu-
samplesc tion. The SIE is based on the net external stan-
The Tri-Carb 4430 accommodates up to 30 casset- dard spectrum,ie. following the subtraction of the
tes giving a total sample capacity of 300. The Tri. sample spectrum.
Carb 4450 accommodates up to 42 cassettes giving

6. The SIE is preset to 1000 with an unquencheda total sample capacity of 504. All positions are
sample. .A decrease m. SIE m. dicates quenchm.gavailable for measuring samples. and thus a shift m the sample spectrum.

Unoccupied positions in a cassette are automatical. Automatic Efficiency Control calculates the loca-
ly passed. tion of the stored spectra from the equivalent kev

settings entered in the protocol, thus compen-
Cassettes loaded into the sample changer as a group satmg f r quenching.
remain grouped unless manually mowd.
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3. The results of previous sample meavam(ents, upOptions (Can be fleid installed)
y -

to a nuximum of nme. The measured data for
each sample is presented oy one line. Optional * DPM for single and duallabel samples, including

P otting of efficiency correlation curves, re-lPrioSTAT measurements will als6 be disp \ayed
for a period of 30 minutes following the last " stat" plotting capabilities, editing and manual entry of

. ' data points.measurement.
e LUMINESCENCE DETECTION AND CORREC-

The display is also used for conversation with the , TION to monitor the presence of chemi-
system. Entering conversation displavs a collection luminescence contribution to the sample inea-
of related questiom and answers. Du@g eqversa- ' surement and to correct the results accordingly.
tion the system continues to measure hmples, and
displays the epm (or dpm) of the measurement in e MULTI USER - provides 7 or 15 program selec-

tors for the sample changer.progress.
e SPECTRAVIEW - the display of PrioSTAT sam-'

CONVERSATION ple spectra on the video screen allows regions
To measure samples under a previously defined pro- limits to be visually determined. User selected
tocol it is not necessary to enter into the conversa- resolution, counts per minute full scale adjustable
tion mode. To define or edit a measurement pro- or auto-range to obtain better definition.
tocol, conversation with ihe system is through the /* PRINTER 80 column printer to provide hard
control panel sensor key and the questions and copy of all analysis data on 8%" (21.7 cm) paper,
responses displayed nn the video.The complete con- |

tents of a counting protod I are displayed to simplify * INTEGRATION AND HISTOGRAM - selectable |
editing. Cursor controls on the keyboard allow the in the program. The cpm or dpm of a batch of |

operator to enter a response to any question of the samples is summed above a user adjustab!e |

n proterol in any ordern un.mswered questions are threshold value. Integration applies to single and I

assigned values bp the s , tem. Protv:cls can be duallabelled samples. A histogram is plotted at
defined, edited, listed, copied and deleted. An au@ the end of a sample batch with an ordinate of cpm
ble signah signifies the entry of informadon. or dpm. The ordinate is program selected or is

auto-ranged to plot all points on scale. Histogram
A mode of conversation can be entered to adjust the capacity 100 samples in single label.
region values during the measurement of a sample. * TEMPERATURE CONTROL - a refrigeration
As the display meludes the epm m each region, the system to maintain a constant temperature en-
effect of any adjustment becomes immediately ap- vironment for measuring samples.
parent. In the dpm mode, a change in the ra-
dionuclide preset or in the region settings will in- e RS 232 COMPATABLE INTERFACE - output to
validate the efficiency correlation and will thus in- a computer interface, selectable through program
hibit dpm computations for the remaining samples conversation when defining measuring
of the batch. A readout of the modified protocol parameters. Includes tape on control and tape
precedes any future measurements. leader between batches (program runs). ]

DATA REDUCTION AND READOUT e EyTROSTAUC CONTROqER ,s nmd
radioactive anti static charge device to ehmm, ate

,

The data writer, optional with the system, provides spurious counts from plastic vials in laboratories
a listing of the program parameters at the com- with low humidity.
mencement of a program and prints column
headings for the measured data. Following 60 lines e A PrioSTAT - manual sample changer, - a method

of print the paper is advanced approximately 2.5 cm to manually interrupt the automatic operation to
(l") and column headings are printed for additional determine the activity of sample (s) without affec-

sample data. A space of aproximately 2.5 cm (1") ting read out. Used also to determine region limits'"

separates the readout of different program runs. A and " identify" radionuclides.
single space (line) separates the data from each Physical Data
cassette. 4530/4550 4640/4660

* Dimensions: Height 114 cm (45%") 114 cm (45%")
lThe column data includes ProSram #, SamP e #, time width 131 cm (52 ) 156 cm (62 )

<\ of measurement, cpm /K and % deviation in each of Depth 79 cm (31") 79 cm (31")
the three measuring regions, SIS and/or SIE and Weight 358 kg (800 lbs) 385 kg (860 lbs)

elapsed time since program start. Additional data e Power Requirements
i will beginted depending upon the information re. 117 Vac i 10% or 234 Vac i 10%

'
que.sted it the program. 50 or 60 Hz 400 VA (max.)*

Cooling system - 1100 VA.
, Specifications are subject to change without notice.
'

Printed in U.S.A. SS4000'LSC/484,

< i s ;
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7. Live time cor.tro.1 with crystal controlled time SYSTEM CONT 110L
prevents puhe pile up and loss of counts et high Microprocessors covtrol all instrument functions.
count rates. Maximum count rate is approximate- The sample changer advances until a Program Selec-
ly 4 x 106 couau per mnute. tor is sensed, at which time all parameters are deter-

54

8. Sample counting is terminated actomatica3y by mined for the measurement of the sample batch.

the time entered in the program or, by a ec.unt {,

precision (2 sigma %). Precision is entered for A System Control Penel is provided to manually J,

each region and the ccu:st continued until the paa/e the ir.strunent, inadvertent operation is !
'

desired precision is achieved in each region. Time avoided by an ENABLE key. The key pad is used j
'

settings are from 0.10 minutes, with intervab of to define, display, and edit a measuring program. J

' O.01 minutes to a maximum of 999.99 minutes. During sample measurements the SPECTRALYZER

Precision 2 ciyma % la from 0.10 to 10SW stores and analyzes the detected events from the
sample and computes the data requeved by the user.

AUTOMATIC EXTERNAL STANDARD Fifteen programs can be d2 fined and stored. Pro-
grams can be copied from one to another.1. The optional redioactive source used in the

system is radiu.w226, doubly edcapsulated' A Cycle Control (selectabie for 16 cydes) on the Pro-,

gram Selecter is c'ecremented each time the batch
2. The radioactWe source moves f rom itt OUT posi- f samples b measured until no furtl.er cycles aretion throagh tubingi a predsely ned IN posi-

required. The number of times the sample batch is
tion in the &tector chamber. The source is driven re ye i for measurement can also W set to mfm,e
by a pneumatic pump. Maximum pctition ac- ty. An inspection of the Sample Changer m, dicates

,

curacy o' die source is assured.'

the number of cycles remaining.

3. The OUT position of the source is shklded by onty . terrupt funct. ion treasfersAn ptional pn. .

m
lead to prevent increase in backgrour.d of the system control to a sepantte optional, mataut.lly
sample count. The radiation from the standard in perated temple changer. The PrioSTAT controlthe IN and OUT position is below the interna- automaticdly loads a sample and mitiates the
tionally accepted tolerance level. measuremut. The video display allows the ,m.

vestigator to observe the sample counts. In' addition4. The optional External Standard, if selected, is
the sample counting parameters can be changed dur-

automati sily positioned for fifteen secortds prio: ; mg the measurement to detertmne the region limits.
,

to san:pk measurement to store the spectrum. The procedure will determme tf e requ,aed ra-
During th'e first fifteen seconds of sample count dionuclide settings for any sample mdependent of
time any sample contribution is subtracted prior its querch level. By reverse AEC the system
to at.alysis of the spectrum. The Spectral Index automatically computes the unquenched region
et the External Standard (SIE) measures the quen- limits far en*ermg mto a program or for identifying
thing in the scintillation vial, and therefore, the
location of the spectral shift of the sample counts. the radiontyclide. At the completion of the PrioSTA'1'

m de the mstrument automatically returns to the
SIE thus directs AEC to extract the appropriate

mterrupted program to continue normal automatic
data from the SPECTRALYZER.

operation.

5. The dynamic range of efficiency correlation is ei- VIDEO DISPLAY
fectively over 100:1 and, therefore, suitable for
any radionuclide and any quenching value. The A 9" (diagonal measurement) video display with

Spectral Index for the External Standard (SIE) is anti reflection surface is mounted on the pand of

established at 1000 for an unquenched standard. the cabinet. During the measurement of samples the
,

The SIE decreases with increasing quenching. display indicates:

1. The sample number being measured and the
AUTOMATIC NORMALIZATION AND coun'. :.me.
CALIBRATION 2. The epm and 2 sigma % values in each measur.
An unquenched "C standard is provided with the ing region, which are updated every 6 seconds.
instrument, and used to normalize the sptem. lin dpm mode the estimated dpm is displayed in-

Normalization and calibration is ca.tomatic. Nor. stead of cpm),

malization individually adjus6 each PMr to balanw 3. The results of previous sample measurements, up
the response to radioactivity, it also calibrates the to a maximum of nine. The measured data for
SPECTRALYZER in kev. CaFbration. in addition. each sample is presented on one line. The op-
preserves the integrity of the eisddcy e >rrelation(s) tional PrioSTAT measurements will also be
established by the system by re-estabilshing the SIS displayed for a period of 30 minutes following the

*
and an SIE of 100u - last " stat" measurement.

_ _ - - - - _ - _ - _ _ - - -_
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TRI-CARB* 4400 SERIES
PROGRAMMABLE LIQUID SCINTILLATION TABLE TOP SYSTEMS
MODELS 4430 & 4450

SPECIFICATIONS * Amber screen video display and sensor control
panel for conversation and displaying protocol

m contents - features editing, defining and deletion
of protocols. Normal display indicates sample

{ ] ) number, program number, time of counting,
J counts per minute (cpm) and 2 sigma % precisions

_ _ - _ - _ _ - .- - - 'r in each region, date and time.

* Count termination by time or 2 sigma % - 2 sigma*

- - - - *bb % as preset count individually set for each region.-

_

.__ _ i J M == " ~~"""" * Measurement efficiency determined at alllevels
of quenching by unique spectral analysis method-

~ independent of scintillation solution. Analysis of
spectrum prodeces SpectralIndex of Sample (SIS).

,._.==-==========~""#d * Automatic normalization of system - a precise
method of automatically balancing the

._

photomultiplier tubes (PMT's) and also calibrating
the SPECTRALYZER.

Ordering Specifications
# Automatic Data Reduction programsinclude the

The TRI CARB 4400 Series Automatic Liquid Scin- ' " "'"Etillation Table Top Systems include the following
standard features and specifications. Date and time

- floating decimal point readout
* 4430 - microprocessor controlled, cassette load- averaging of repeat sample counts

ed, belt driven sample changer with forward and replicate sample counts and averaging
reverse controls, 300 consentional vial sample - % of standard
capacity,10 samples per cassette. Sample changer - background subtraction
also has anti-jam features on all functions. low count rate rejection

- normalizing factor
* 4450 - microprocessor controlled, cassette load-

ed, belt driven sample changer with forward and Options for the TRI CARB 4400 Series
reverse controls,504 small-vial sample capacity, * DPM for single labelled samples based on spec-
12 samples per cassette. Sample changer also has tral analysis of sample events, DPM of single and
anti-jam features on all functions. duallabelled samples based on optional external

standard spectral analysis efficiency correlation
* SPECTRALYZER linear memory storage to ac- plotted, and replotted on request.

cumulate all sample inforrration during a
e 226Ra external standard source to measure effi-measurement,3 regions of interest to extract re-

quired data. Regions preset for 811, 2*C, 2251 and ciency - featuring spectral analysis of 226Ra spec-

s2P in single label, or 3H/l4C and 8HP2P in dual trum. Analysis of spectrum produces SpectralIn-

label counting. or manually set in kev. dex of External Standard (SIE).

* Automatic Efficiency Control (AEC) - to ensure
* System capacity,15 independent sample measur- the regions are automatically compensated for

ing protocols. Also incorporates cycle control,1-6 quenching - applies to both the preset and the user
or infinite. determined regions. AEC is based on SIE.

PACKARD INSTRUMENT COMPANY
M// UNITED 2200 WARRENVILLE ROAD + DOWNERS GROVE. IL 60515

K4 TECHNOLOGIES am969a*
PACKAR INSTRUMENT INTERNATIONAL S.A.PACKARD RENGGERSTRASSE 3 + CH-8038 ZURICH. SWITZERLAND

01/481 69-44OCopynght 1984, United Technologies Packard instrument Company
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e A PrioSTAT* manual sample changer, a Activating the optional PrioSTAT moves a cassette
I method to manually interrupt the automatic out of the load position. The interruption of

operation to determine the activity of specific automatic operation permits the use of the manual
sample (s) without affecting read-out. Used also sample changer. Automatic return to the interrupted
to determine region limits and " identify" sample occurs without disturbing the readout at the
radionuclides. completion of PrioSTAT counting.

* RS 232 compatible output, output format selec. All sample changer motions are sequence controll-

table, includes tape-on control and tape leader ed by the microprocessor. Sensors prevent malfunc-

between batches (program runs),1200 baud, tion and eliminate lock-up or jamming.

* Luminescence Detection and Correction, spectral ~ SPECTRALYZER
ly strips non radioactive events from results - cor. 1. All detected events from the sample which satisfy
rection noted and precision printed. the coincidence requirements are digitized and

stored in the SPECTRALYZER during the
o Histogram / Integration provides a graphical measurement of the sample. This accumulation

representation of the counts or dpm of a sample of counts continues until the measurement is ter-
batch above a user set threshold. Integration of minated by time or by reaching the desired
cpm or dpm of a sample batch. Both programs statistical precision.
operate in single and dual label,

2. Three regions of interest are provided to extract
e SPECTRAVIEW* sample spectrum displayed

the required data from the SPECTRALYZER. For
on video screen, offers visual spectrum search c nvemence the regions are automatically preset
and quantitation. Region limits displayed for ,

for 8H, "C, 8251 and 82P for s,mgle label '

'*I"*"C#' measurements or HI"C and 8HP2P for duallabel ;8

* Spectrumplot for hardcopy reference. counting. In addition settings can be empirically l

determined or set according to the energy of the
e Multi. user 7 or 15 program selectors for multi- radionuclide(s) ,m the manual mode.

user sample changer operation.

* Electrostatic Controller - neutralizes static charges 3. The entire sample spectrum is stored in memory. I

which can develop in low humidity laboratories. In the automatic operational mode the epm in
each region is displayed on the screen and printed

* PC-DAAS on line data reduction with IBM-
PC, RIA calculations, steroid receptor analysis, by the built;m, prmter at the end of the measure-

ment. Durmg a sample measurement, ad-
data acquisition and storage,

justments can be made to the region limits to op-
e Printer - 80 column printer to provide hard copy timize counting conditions. Changes do not alter

output of all analysis. Data transmission: 120 the accumulated data in memory but the effect
characters per second. of the change is shown on the screen.

Detalled Specifications and Descriptions 4. At the termination of sample counting, the stored
.

spectrum is mathematically analyzed to provide |
'

SAMPLE CHANGER a means of determining the measured efficiency.
Cassettes, each with a capacity for 10 or 12 samples, The analysis produces the SpectralIndex of the ]
(depending on system), are transported around the Sample (SIS), a number unique to the level of

'

bi directional sample changer by belt drive. The quenching.
cassettes can accommodate Program Selectors with 5. An optional external standard (22sRa) may be in-
Cycle Control. A cassette with a Program Selector corporated into the system. The spectral distribu-
activates the measuring program for a batch of tion of this optional source is analyzed to produce
samp s. the SpectralIndex of the External Standard (SIE)

to determine the quenching in the sample solu-
The Tri-Carb 4430 accommodates up to 30 casset-

dard spectrum,y basd on k net extunal stan.
tion & E

tes giving a total sample capacity of 300. The Tri- ie. following the subtraction of the
,

Carb 4450 accommodates up to 42 cassettes giving sample spectrum.
a total sample capacity of 504. All positions are
available for measuring samples. 6. The SIE is preset to 1000 with an unquenched

sample. A change in SIE indicates quenching and
Unoccupied positions in a cassette are auto- thus a shift in the sample spectrum. Automatic
matically passed. Efficiency Control calculates the location of the

stored spectra from the equivalent kev settings
Cassettes loaded into the sample changer as a group entered in the protocol, thus compensating for
remain grouped unless manually moved. quenching.

. . . . . . . .
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CONVERSATION e SPECTRUM PLOT - the PrioSTAT sample spec-

To measure samples under a previously defined pro- trum can be printed for hardcopy documentation.

tocolit is not necessary to enter into the conversa- e INTEGRATION AND HISTOGRAM selectable
tion mode. To define or edit a measurement pro- in the program. The cpm or dpm of a batch of
tocol, conversation with the system is through the samples is summed above a user adjustable
control panel sensor keys and the questions and threshold value. Integration applies to single and
responses displayed on the video. The complete con- duallabelled samples. A histogram is plotted at
tents of a counting protocol are displayed to simplify the end of a sample batch with an ordinate of epm
editing. Cursor controls on the keyboard allow the or dpm. The ordinate is program selected or is

.
operator to enter a response to any question of the auto-ranged to plot all points on scale. Histogram

| protocol in any order; unanswered questions are capacity 100 samples in single label,

assigned values by the system. Protocol can be defin-
I ed, edited, listed, copied and deleted. An audible e MULTI USER - provides 7 or 15 program selec-

tors for the sample changer.| signal signifies the entry of information.
* PrioSTAT - manually operated sample changer for

A mode of conversation can be entered to adjust the a single " STAT" sample.
region values during the measurement of a sample.
As the display includes the epm in each region, the e 22sRa external standard source to measure effi-
effect of any adjustment becomes immediately ap- ciency - featuring spectral analysis of 826Ra spec-
parent. In the dpm mode, a change in the ra- trum. Analysis of spectrum produces SpectralIn-
dionuclide preset or in the region settings will in. dex of External Standard (SIE).
validate the efficiency correlation and will thus in- o RS 232 COMPATABLE INTERFACE - output to
hibit dpm computations for the remaining samples a computer interface, selectable through program
of the batch. A readout of the modified protocol conversation when defining measuring
precedes any future measurements. parameters. includes tape on control and tape

leader between batches (program runs), 300, 600
DATA REDUCTION AND READOUT or 1200 baud.
The optional data writer provides a listing of the pro- o PRINTER 80 column printer to provide hard
gram parameters at the commencement of a pro- copy of all analysis data on 8%" (21.7 cm) paper,
gram and prints column headings for the measured
data. Following 60 lines of print the paper is advanc. * ELECTROSTATIC CONTROLLER a non-
ed approximately 2.5 cm (1") and column headings radioactive anti static charge device to eliminate .

are printed for additional sample data. A space of spurious counts from plastic vials in laboratories
with low humidity., ,

aproximately 2.5 cm (1") separates the readout of
different program runs. A single space (line) e RIA/QC* comprehensive data management for
separates the data from each cassette. radioassay counting. RIA calculations based on

4PL, smoothed spline and mass action low equa-

The column data includes Program #, Sample #, time tions. Corrections for variable NSB, multiple dilu-

of measurement, cpm /K and % deviation in each of tion factors, radionuclide half-life. On- and off-
line calculations. Storage of sample data for

the three measuring regions, SIS and/or SIE and recalculations. Real time and long term quality
elapsed time since program start. Additional data control, based on Stewart /Levey Jennmgs and j
will be printed dependin8 upon the information re- Cusum plots.
quested in the program. * STEROID RECEPTOR ANALYSIS * - for single-

Options (Can be field installed) or dual-label estrogen /progestron receptor assays.
Scatchard plot and saturation curve calculations

e DPM for single and duallabel samples, including w th curve editing. Rosenthal correction for NSB.
plotting of efficiency correlation curves, re- On- and off line processing with data storage.
plotting capabilities, editing and manual entry of * Requires PC-DAAS (on line IBM-PC computer)
data points.

Physical Data
* LUMINESCENCE DETECTION AND CORREC.

TION to monitor the presence of chemi- e Dimensions: Height 63.5 cm (25")
luminescence contribution to the sample mea- Width 89 cm (35")
surement and to correct the results accordingly. Depth 79 cm (31")

Weight 270 kg (600 lb)e SPECTRAVIEW - the display of PrioSTAT sam-
ple spectra on the video screen allows regions e Power Requirements
limits to be visually determined. User selected 117 Vac i 10% or 234 Vac 1 10%
resolution, counts per minute full scale adjustable 50 or 60 Hz 400 VA (max.)
or auto-range to obtain better definition.

Printed in U.S.A. Specifications are subject to change without notice. SS/4400/LSC/285

_ ____ ___ __________________________-_____ ._
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7. Live time control with crystal controlled time SYSTEM CONTROL
prevents pulse pile up and loss of counts at high Microprocessors control all instrument functions.
count rates. Maximum count rate is approximate- The sample changer advances until a Program Selec-
ly 4 x 106 counts per minute. tor is sensed, at which time all parameters are deter-

mined for the measurement of the sample batch.
8. Sample counting is terminated automatically by A System Control Panel is provided to manually

the time entered in the program or, by a count operate the instrument, inadvertent operation is
precision (2 sigma %). Precision is entered for avoided by an ENABLE key. The key pad is used
each region and the count continued until the to define, display, and edit a measuring protocol.
desired precision is achieved in each region. Time During sample measurements the SPECTRALYZER
settings are from 0.10 minutes, with intervals of stores and analyzes the detected events from the
0.01 minutes to a maximum of 999.99 minutes, sample and computes the data requested by the user.

Precision 2 sigma % is from 0.10 to 10.0%. Fifteen protocols can be defined and stored. Pro-
tocols can be copied from one to another.

AUTOMATIC EXTERNAL STANDARD A Cycle Control (selectable for 1-6 cycles) on the Pro-

1. The optional radioactive source used in the gram Selector is decremented each time the batch

system is radium-226, doubly encapsulated. of samples is measured until no further cycles are
required. The number of times the sample batch is

2. The radioactive source moves from its OUT posi, recycled for measurement can also be set to infini-

tion through tubing to a precisely fixed IN posi- ty. An inspection of the Sample Changer indicates
the number of cycles remaining.

tion in the detector chamber. The source is driven
by a pneumatic pump. Maximum position ac- An optional priority interrupt function transfers
curacy of the source is assured. system control to a separate optional, manually

operated sample changer. The PrioSTAT control

3. The OUT position of the source is shielded by automatically loads a sample and initiates the
measurement. The video display allows the m-

lead to prevent increase in background of the vestigator to observe the sample counts. In addition
sample count. The radiation from the standard in the sample counting parameters can be changed dur-
the IN and OUT position is below the . terna- ing the measurement to determine the region limits.

. .

m
tionally accepted tolerance level. The procedure will determine the required ra-

dionuclide settings for any sample independent of
4. The External Standard, if selected, is automatical- its quench level. By reverse AEC the system

ly positioned for fifteen seconds prior to sample automatically computes the unquenched region
measurement to store the spectrum. During the limits for entering into a program or for identifying
first fifteen seconds of sample count time, any the radionuclide. At the completion of the PrioSTAT

sample contribution is subtracted prior to analysis mode the instrument automatically returns to the

of the spectrum.The SpectralIndex of the Exter- interrupted program to continue normal automatic
Peration,nal Standard (SIE) measures the quenching in the

scintillation vial, and therefore, the location of the VIDEO DISPLAY
spectral shift of the sample counts. SIE thus A 9" (diagonal measurement) amber screen video
directs AEC to extract the appropriate data from display with anti-reflection surface is mounted on
the SPECTRALYZER. the panel of the cabinet. During the measurement

. . of samples the display indicates:
5. The dynamic range of eff. .iciency correlation is ef-

fectively over 100:1 and, therefore, suitable for 1. The sample number being measured, the pro-
any radionuclide and any quenching value. The gram number and the count time.

Spectral Index for the External Standard (SIE) is 2. The epm and 2 sigma % values in each measur-
established at 1000 for an unquenched standard. ing region, which are updated every 6 seconds.
The SIE decreases with increasing quenching. (In dpm mode the estimated dpm is displayed in-

stead of cpm).

AUTOMATIC NORMALIZATION AND 3. The results of premus sample measurements, up
CALIBRATION to a maximum of nine. The measured data for
An unquenched HC standard is provided with the each sample is presented on one line. The op-
instrument, and used to normalize the system. tional PrioSTAT measurements will also be

displayed for a period of 30 minutes following the
Normalization and calibration is automatic. Nor- last " stat" measurement.
malization individually adjusts each PMT to balance
the response to radioactivity, it also calibrates the The display is also used for conversation with the

system. Entering conversation displays a collection
SPECTRALYZER in kev. Calibration, in addition, of related questions and answers. During conversa-
preserves the integrity of the efficiency correlation (s) tion the system continues to measure samples, and
established by the system by re-establishing the SIS displays the cpm (or dpm) of the measurement in
and an SIE of 1000. progress.

- _ ____ _ __ -
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Attached are the results of the wipes conducted at Centre Circle
Drive building, a copy of the letter and information sent to
Mr. Michael Ewan of the Illinois Department of Nuclear Safety
(see-attachment A) and the efficiency graphs for H-3 and C-14 for |
the two LSC units used for counting. |

All wipes conducted covered 10,000 cm2 instead of 100 cm , thus, ;
2

the results of any contamination were well within regulatory limits.
'

Those areas above 100 CPM were decantaminated with a product called }
Ra d-ConTM by Nuclear Associates and rewiped to determine if most of

'

the removable contamination was now eliminated.

The wipes, Whatman #40-5.5 cm filter paper, were placed in scintil-
ation vials where 10 m1 of Opti-FluorTM scintillator was added and
the vial was then shaken to thoroughly remove any contamination
present on the wipe. The vials were then placed in Packard's LSC
units for counting with the unit operating with the blank sample or
background subtracted.

A review of the analysis of the wipes revealed only tritium eleva-

tions in four areas (see attachment B) which were still within
limits. The counting efficiency was then determined for the two
LSC units utilized (see attachment C) by spiking a clean, moderately
dirty, and dirty filter paper with 100,000 DPM of C-14 and H-3. Thus,

even under the worst condition, the 756 CPM converts to S4,000 DPM
which averaged only S.4 DPM/cm which is less than the regulatory limit

e of 10. The rewipes of those areas indicating an elevation resulted in
a considerable decrease (see attachment D) with only one area needing
further decontamination and rewiped.

Surveys were conducted with the portable radiation survey meters over
the entire building with emphasis placed on cracks in the floor where
a sealed source may have accidentally been lost. The results revealed
no sources present and the only really noted elevation was from the
cement block which was confirmed by wipes taken at A-14 to A-21,
indicated on the grid map of the building.

JMS
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7 A 41 5.00 .00 24.0 4.80 21.3 .00 13.9 .6mJ 31.297 1178..

.? 42 5. 00 .00 20.7 2.60 22.7 1.80 13.1 .000 60.700 9183

i7 43 5.00 .40 19.D .00 27.2 .00 14.0 .000 14.000 9189

7 44 5.00 .00 20.5 .60 24.4 .00 13.8 .000 81.440 9194

:7 45 5.00 .80 19.6 1.60 23.5 3.00 12.9 .000 0.000 9199

'7 46 5.00 2.00 19.0 1.60 23.4 3.40 12.9 .000 0.000 9205

.7 47 5.00 .00 22.5 .00 25.8 .00 14.9 .000 35.455 9210
-

J7 48 5.00 7.20 17.1 2.40 22.9 10.80 12.0 .000 17.284 9215

'7 49 5.00 .00 23.4 .00 26.0 .00 14.9 .000 20.552 1221

7 A 50 5.00 .00 22.2 .80 24.2 .00 14.4 .000 31.160 9226
.

a7 51 5.00 .00 22.0 1.20 23.9 .00 14.3 .000 28.758 9232

7 52 5.00 .00 20.8 1.00 24.0 . 00 13.4 .000 30. 311 9237

7 53 5.00 .00 22.2 .00 26.4 .00 14.1 .000 26.360 1242

P# S# TIME CPMA/K %DEU CPMB/K %DEU CPMC/K %DEU SIE SIS FLAGS SMIN
7 54 5.00 .60 19.7 2.80 22.6 .80 13.2 .000 18.400 9248

5. 7 55 5.00 .00 21.9 .00 26.7 .00 14.1 .000 23.244 9253
(7 56 5.00 .00 23.5 2.20 23.0 .00 14.2 .000 27.067 9259
'7 57 5.00 .00 21.9 .80 24.2 .00 13.6 .000 39.244 9264
,

.7 58 5.00 .00 21.3 .00 26.4 .00 14.0 .000 11.138 9269
'7 59 5.00 .00 22.5 .00 25.0 .00 14.2 .000 18.000 1275
;; 7 A 60 5.00 .00 20.7 2.60 22.7 .00 13.4 .000 33.100 9280'

kT 61 5.00 .00 21.6 1.60 23.5 1.00 13.2 .000 14.650 1286
'

s,7 62 5.00 .00 22.3 .60 24.4 .00 14.3 .000 40.419 9291

97 63 5.00 .00 21.2 .00 25.0 .00 14.0 .000 50.733 9296
.7 64 5.00 .00 21.2 1.20 23.9 .00 13.8 .000 26.333 9302
. ,7 65 5.00 1.60 19.2 1.00 24.0 3.00 12.9 .000 48.300 9307
i7 66 5.00 .00 22.2 2.00 23.2 .00 13.9 .000 30.120 9313

7 67 5.00 .00 21.6 .60 24.4 .00 14.1 .000 49.050 9318
,7 68 5.00 2.40 18.9 .80 24.2 1.20 13.2 .000 0.000 9323
i 7 69 5.00 .00 22.5 1.60 23.5 .00 13.8 .000 20.545 9329
,7 /} 70 5.00 .00 21.9 .00 26.4 .00 14.4 .000 27.956 9334
,

o
27 71 5.00 117.80 7.62 .40 24.6 119.60 6.98 .000 8.119 9340
37 72 5.00 .00 21.6 3.40 22.2 .00 13.4 .000 27.250 9345

7 73 5.00 .00 23.2 .00 26.0 .00 14.4 .000 21.229 9350
7 74 5.00 .00 20.2 .00 25.2- .00 13.5 .000 82.000 9356
v? 75 5.00 .00 20.3 3.80 21.9 2.40 13.0 .000 192.26 1361

sf 76 5.00 .00 20.0 1.00 24.0 .80 13.2 .000 0.000 9366
67 77 5.00 .00 22.3 2.00 23.2 .00 13.5 .000 23.124 9372
.7 78 5.00 .00 21.0 1.00 24.0 .00 13.7 .000 86.327 9377
s7 79 5. 00 1.60 19.2 1.20 23.9 2.40 13.0 .000 2.300 9383

5.00 .00 20.5 3.00 22.5 1.00 13.2 .000 43.360 9388
i 7 /f 80
:-

7 81 5.00 .00 20.8 1.40 23.7 .00 13.8 .000 0.000 9393

s7 82 5.00 .00 21.5 1.00 24.0 .00 13.7 .000 18.720 9399

A? 83 5.00 .00 22.2 2.20 23.0 .00 13.7 .000 31.160 9404
7 84 5.00 .00 24.0 2.00 23.2 .00 14.2 .000 26.255 9410

i7 85 5.00 .00 20.9 .00 25.4 .00 14.0 .000 36.880 9415
7 86 5.00 .00 21.8 .20 24.8 .00 13.5 .000 10.024 9420

U7 87 5.00 .00 22.6 .00 26.9 .00 14.7 .000 34.567 9426

17 88 5.00 .00 22.7 2.40 22.9 .00 13.6 .000 35.104 9431

77 89 5.00 .00 20.8 .00 26.2 .00 14.0 .000 53.067 9436

;ff90 5.00 .00 22.7 1.60 23.5 .00 14.4 .000 22.880 9442

>
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PROGRAM #= 7 01/01/00 04:11 9.

REGION A: LL-UL= 0- 19 LCR= 0 BKG= .00 % 2 SIGMA = .09 i

REGION B: LL-UL= 19- 156 LCR= 0 BKG= .00 % 2 SIGMA = .09 j
REGION C: LL-UL= 0-2000 LCR= 0 BKG= .00 % 2 SIGMA = .09 j

TIME = 5.00 K= 1.000 QIF= SIS 9 l

LUMINESCENCE CORRECTION OFF 9
-

P# ^# TIME CPMA/K %DEU CPMB/K 'DEU CPMC/K %DEU SIE SIS FLAGS 9 MIN |4
7- 10.00 20.00 14.1 12.80 17.6 44.60 9.47 .000 23.253 8 9 10 )
' A

,

7 1 5.00 .00 22.7 .00 26.4 .00 14.5 .000 24.864 9857
? 2 5.00 .00 22.0 3.80 21.9 .00 13.4 .000 23.621 9862
E 3 5. 00 .00 22.9 .40 24.6 .00 14.3 .000 35.~292 9868
D 4 5.00 .00 21.8 1.00 24.0 .00 13.5 .000 23.765 9873 |
[ 5 5.00 .00 23.7 1.60 23.5 .00 14.2 .000 33.161 9879
r 6 5.00 .00 22.5 .00 25.0 .00 14.2 .000 35.309 9884
{ '7 5.00 .00 20.6 .00 26.0 .00 13.8 .000 0.000 9889
( g''8 5.00 .00 20.5 .20 24.8 .00 13.9 .000 100.00 9895
7 P9 5.00 .00 20.0 1.60 23.5 .00 13.8 .000 ****** 9900 -

I A$0 5.00 .00 20.3 .00 25.2 .00 13.7 .000 119.20 9906
'

I
7h11 5.00 .00 21.6 .00 25.6 .00 14.0 .000 38.050 9 16
7 12 5.00 2.00 19.0 .00 26.2 1.40 13.1 .000 0.000 9 22
7 13 Q. 00 1.20 19.4 2.00 23.2 2.60 13.0 .000 0.000 9 27
7 14 5.00 .00 21.4 1.00 24.0 .00 13.6 .000 59.829 9 32
7 15 -5.00 .00 20.6 2.00 23.2 1.40 13.1 .000 58.000 9 38
7 16 5.00 .00 20.7 .00 25.0 .00 13.5 .000 55.500 9 43
7 17 5.00 .00 20.6 2.20 23.0 .00 13.8 .000 53.143 9 48
7 18 5.00 1.20 19.4 3.20 22.3 6.80 12.4 .000 0.000 9 54
7 19 5.00 .00 21.3 .80 24.2 .00 14.0 .000 35.385 9 59
.. A 207 5.00 .00 21.5 .00 27.2 .00 14.3 .000 38.347 9 65 i

7 21 5.00 .00 20.5 .00 26.0 .00 14.2 .000 118.56 9 70
7 22 5.00 4.20 18.1 .00 25.4 2.40 13,0 .000 0.000 9 75
7 23 5.00 .60 19.6 .00 27.7 .80 13.2 .000 0.000 9 81

,7 24 5.00 2.00 19.0 3.60 22.0 6.60 12.5 2000 0.000 9 86
7 25 5.00 .00 21.8 .40 24.6 .00 13.9 .000 41.835 9 92
7 26 5.00 .00 21.4 2.80 22.6 .00 13.3 .000 31.029 9 97
7 27 5.00 .00 21.8 .00 27.2 .00 14.4 .000 49.929 9102
7 28 5.00 .00 22.5 .80 24.2 .00 14.2 .000 37.491 9108
7 29 5.00 .00 21.6 1.00 24.0 .00 14.1 .000 22.750 9113
7A30 5.00 .40 19.8 .00 27.7 .00 13.7 .000 0.000 9118-

7 31 5.00 .00 21.3 1.00 24.0 .00 13.6 .000 57.046 9124
7 32 5.00 .00 21.5 4.00 21.8 .00 13.5 .000 30.987 9129
7 33 5.00 .00 20.7 .00 27.4 .00 13.9 .000 17.500 9135
7 34 5.00 .00 21.3 1.80 23.4 .80 13.2 .000 34.400 9140
7 35 5.00 1.40 19.3 1.00 24.0 1.40 13.1 .000 0.000 9145

.7 36 5.00 .00 21.4 .00 27.2 .00 14.1 .000 61.314 1151
,7 37 5.00 .00 20.2 1.40 23.7 .00 13.4 .000 215.59 9156

7 38 5.00 .00 20.6 .00 25.6 .00 13.7 .000 86.514 9162
, 7 / 39 5.00 .00 21.9 .00 27.4 .00 13.7 .000 41.556 9167
,.7440 5.00 2.00 19.0 .00 25.2 3.00 12.9 ,000 0.000 9172

>-



,8

F A 91 5.00 .00 20.7 40 24.6 .00 13.7 .00 7.100 9447
7 92 5.00 .00 20.9 , .00 25.2 .00 13.8 .000 40.400 9453'

3 93 5.00 .00 23.2 .80 24.2 .00 13.8 .000 29.057 9458
? 94 5.00 .00 20.5 .40 24.6 .00 13.4 .000 56.160 9463
? 95 5.00 .00 22.5 .00 25.6 .00 14.5 .000 26.330 - 9469
P 96 5.00 .00 20.6 3.00 22.5 1.80 13.1 .000 34.857 9474
7 97 5.00 .00 22.0 1.40 23.7 .00 13.5 .000 28.337 9480
? 98 5.00 .00 20.1 .00 25.0 .00 13.3 .000 165.59 9485
7 99 5.00 .00 22.3 2.00 23.2 .00 13.8 .000 36.000 9490

7 A 100 5.00 .00 20.6 .60 24.'4 .00 13.7 .000 61.829 9496

7 101 5.00 5.00 17.8 5.40 20.9 10.40 12.0 .000 17.200 1501
7 102 5.00 .00 21.9 .00 25.2 .00 14.4 .000 15.689 9507
7 103 5.00 .00 22.0 .00 25.4 .00 14.0 .000 30.947 9512
7 104 5.00 2.00 19.0 1.60 23.5 1.20 13.2 .000 21.520 9517

0 S# TIME CPMA/K %DEU CPMB/K '.DEU CPMC/K %DEU SIE SIS FLAGS SMIN/
P 105 5.00 .00 22.3 1.00 24.0 . 00 13. 9 .000 30. 514 9523
? 106 5.00 .00 21.5 .00 26.9 . 00 14. 7 .000 49.760 9528
?. 107 5.00 2.80 18.7 .00 25.6 3.40 12.9 .000 32.800 9534
P 108 5.00 .00 21.8 .60 24.4 .00 14.0 .000 39.671 9539

109 5.00 1.00 19.5 3.60 22.0 7.00 12.4 .000 58.720 9544
'f 110 5.00 .00 21.2 .00 25.8 .00 14.0 .000 43.667 95t0

.
' 111 5.00 .00 20.3 .60 24.4 .00 13.5 .000 76.533 9555
' 112 5.00 .80 19.6 1.00 24.0 1.20 13.2 .000 0.000 SS61

113 5.00 .00 20.8 .80 24.2 .00 13.4 .000 43.644 9566
114 5.00 .20 19.9 2.20 23.0 2.40 13.0 .000 172.00 9571
115 5.00 .00 20.6 .00 25.4 .00 13.8 .000 33.714 9577
116 5.00 .00 21.0 3.20 22.3 .00 13.4 .000 6.036 9582
117 5.00 .00 21.9 .00 26.2 .00 14.0 .000 38.622 9587
118 5.00 .00 20.8 1.80 23.4 .00 13.4 .000 24.444 9593
119 5.00 .00 20.8 .80 24.2 .00 13.6 .000 63.556 9598

f A 120 5.00 .00 22.5 .00 25.8 .00 14.6 .000 31.600 9604

7 121 5.00 2.00 19.0 .00 25.4 2.40 13.0 .000 10.480 9609
9 122 5.00 .00 20.6 3.40 22.2 1.60 13.1 .000 30.533 9614
?, 123 5.00 .00 20.9 2.00 23.2 .00 13.6 .000 12.880 9620
1 124 5.00 .00 22.0 1.40 23.7 .00 13.9 .000 46.611 9625
' 125 5.00 .00 22.5 .20 24.8 .00 14.2 .000 34.436 9631

126 5.00 .00 20.,5 1.80 23.4 1.40 13.1 .000 61.920 9636
127 5.00 .00 23.5 4.40 21.5 .00 13.5 .000 29.093 9641
128 5.00 .00 20.4 .00 25.8 .40 13.3 .000 0.000 9647
129 5.00 .00 20.6 2.60 22.7 .20 13.3 .000 44.667 9652s.

A 130 5.00 .00 21.5 2.20 23.0 .00 13.5 .000 41.120 9657

" 131 5.00 .00 20.3 2.40 22.9 .60 13.3 .000 80.800 9663
* 132 5.00 .00 22.2 .00 25.0 .00 13.6 .000 8.920 9668
* 133 5.00 .00 20.5 2.60 22.7 .80 13.2 .000 69.600 9674

134 5.00 .00 21.5 .20 24.8 .00 14.0 .000 32.587 9679
- 135 5.00 .00 20.9 1.40 23.7 .40 13.3 .000 27.120 9684

136 5.00 .00 22.3 3.00 22.5 .00 13.6 .000 32.419 9690,

* 137 5.00 .00 21.5 .00 26.0 .00 14.1 .000 20.533 9695
P 138 5.00 .60 19.7 .00 25.4 .00 13.4 .000 91.467 9701
P 139 5.00 .00 21.6 .00 26.2 .00 14.5 .000 43.650 9706
7 A 140 5.00 .00 23.2 .00 26.2 .00 14.6 .000 31.857 9711

t ,
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b4'14it 5.00- .00 22.6 00.26.2 .00 14.3. 000 33.833 9717
-

.

E'142- 5.00 .00 22.3 00'26.2 .00 14.2 .000 27.467 9722.

143 5.00 .00 21.3 00 28.0 .00 14.8 .000 44.615 7728..

144 5.00 .00'24.4 1.40 23.7 .00 14.3 .000 25.577 9733
'

145., -5.00 .00 21.4 00 25.0 .00 13.8 .000 38.800 1738.

146 .5.00 .00 22.0 1.00 24.0 . 00 13. 9 .000 37. 600 1744 !

147 5.00 .00 22.0 1.20 23.9 .00 13.7 .000 32.463 9749
P. 148 ~5.00- .00 23.7 00 25.2 .00 15.1 .000 29.806 1755.

S 149 5.00 .00 22.5 2.20 23.0 .00 13.6 .000 23.745 9760

A 150 5.00 .00 21.3 00 25.0 .00 13.8 000 28.369 1765.

151 5.00 .00-21.4 3.00 22.5 .00 13.3 .000 0.000 1771
~152' 5.00 .00 22.5 40 24.6 .00 14.0 .000 17.636' 9776..

153 5.00- .00 20.8 1.40 23.7 .20 13.3 .000 18.400; 9782
154 5.00 .00 20.0 00 26.0 1.20 13.2 .000 0.000 9787 1

.

155 ~5.00 .00 21.0 00 26.9 .00 13.5 .000 22.618 1792.
,

1 hem = W 'i+we4
a mim.

*

S# TIME CPMA/K %DEU CPMB/K '4DEU CPMC/K %DEU SIE SIS FLAGS 9 MIN
156 5.00 .20 19.9 1.60 23.5 1.60 13.1 .000 336.80 9798

1157 5.00 .00 22.5 1.00 24.0 .00 13.8 .000 20.070- 1803
158 5.00 .00 20.7 3.00 22.5 1.80 13.1 .000 46.700 9808
159 5.00 .00 20.5. 2:.20 23.0 .80 13.2 .000 79.200. 9814

A 160 5.'00 .00 21.2 1.80 23.4 .00.13.4 .000 9.133- 9819
i-

161- 5.00 1.00 19.5 3.00 22.5 5.40 12.6 .000 23.840 9825
'162- 5.00 .00 21.9 20 24.8- .00 13.6 .000 15.600 1830.

163- 5.00 .00 21.3' 1.40 23.7 .00 13.4 .000 42.154 9835
164 5.00 .00 21.3 1.20 23.9 .00 13.4 .000 43.138- 9841-
-165 5.00- 2.20 18.9 00 26.0 1.00 13.2 .000 2.467 9846-.

A 166 5.00 .00 21.5 60 24.4 .00 13.7'.000 10.933 9852
.

.
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O'LCR= O''SIGM4=
~ '

1'1'es 07 soPROGRAM'ttu 3
l. 2 .O19REGION A: LL-UL=. O- .O BKG= .00

NEGION*Bs- LL-UL= 19- 156 ,LCR= 0 -Bkb= .00' 7. 2 SIGMA = .O
REGION.C: . LL-UL= O-2000 LCR= 0 BKG= .00 % 2 SIGM4=- .O

| LIMEF 15.00 K=.1.OOO OIP= SIB '

I PO IP IME CPM 4/k P.DEV' CPMB/K'%DEV CPMC/R %DEV SIE- 51S FLAGS MIN

| 'E 11 10.00 28.50-11.8 13.90 16.9' 55.70 B.47. 000'18.952 B 10
"

3. 34 Et') # 5.' 00 .00 17.3 .00 27.4 .00 12.5=.000 45.638 684
3 ~ ~ 122 5.00 .00 21.8 .00 24.6 .00 13.8 .000 22.874 690'

3 12 3 5.00 1.90 16.2 .00 24.0 .00 12.1 .000 0.006 '695
3 12 4 5.00 , .00 18.2 .30 23.7 .00 12.6 .000 35.755 700

'

3 12 5 5.00 .9.30 14.5 .00 27.2 5.90.11.4 000 2.602 706
3 12 6' .5.00' .00'18.1 1.70 22.6 .00 12.5 .000 21.345 711-
3 12 7 5.00 .00 19.2 .00 29.8 .00 13.7 .000 14.187 716

,

3 12 8 -5.00 .00'18.2 .00 24.8 .00 12.8 .000 32.947. 722
3 12 9P 5.00 .00 18.3 .00 25.4 .00 13.0 .000-22.118. _727

.
"T'4D $l6 5. 00 .00 19.B .00 2'5.4 .00 13.4 .000 25.251 7.33.3

3 11 5.00 .00 18.4 1.00 25.2 .00 13.1 .000 55.029' 16
3 B 12 5.00 .00 17.8 '1.00 25.2 .00 13.0 .000 145.80 21
31613 5.00 .00 18.9 1.00 25.2 .00 13.2 .000 26.440 27
3 B 14 5.00 2.20 16.8 4.00 22.6 3.40 12.2 .000 0.000 32.

3 15 5.00 00 18.3 2.60 23.7 .20 12.6 .000 37.800 37'

5.00 3.80 16.3 1.00 25.2 3.20 12.2 .000 0.000 43_. 31 16 ~ .

3~ [17 5.00 4.30 15.6 . 00 24,6 2.30 11.'7 .000 B.569 16

F 13 /J 18- 5.00 2.90-15.9 1.90 22.5 5.90 11.4 .000 22.l'24 21
3 i 19 5.00 .00 17.4 .Ou 25.4 .00 12.7 .000'18.112. 27
3. 20 5.00 .00 19.2 .00 24.0 . 00 13.9 .000L18.496 32~

.

'3 21 , 5.00 :3.10^15.9 .50 23.5 1.50 11.8 .000 l'1'. 0 0 6 38
f.

3 22 5'. 0 0 ' .00 '1'7.5 .00 26.O .00 12.8 .000 36,207 43
L '3 23. 5.00 .00 17.1- .00 25.0 .00 12.5 .000 B. 427 - 48
| 3 ' 24 ' 5.00 . 00 17.5 .10'23.9 .00 12.6 .000 37.037 54

3 25 5.00 .00 16.9. .00 28.5 .00 12.9 .000 78.857 59

I 3 26. . 5. CX) ' 4.70 15.5 . 00 24.0 2.50 11.7 .000 22.759 64
LL3 27 5.00 , .00 18.1 .00 25.8 . 00 13.0 .000 33.884 70

|3 28 5.00 .00 17.8 .00 26.7 .00~13.0 .006 33.600 75
i 3 29 , 5.00 -1.10 16.4 .00 26.4 .00 .12.4 .000 0.000 80

3 630 5.00 .00 18.1 .00 26.7 - .00 13.2 .000 19.643 ,86
i.

I3 31 5.00 .00 17.2 ..(X) 26.7 .00 12.7 .000 0.000 91

f3 32' . 5 '. 0 0 .00 17.6 .50 23.5 .00 12.8 .000 25.445 97
.3 33 5.00 7.30 14.9 .00 25.2 5.30 11.4 .000 17.932 102!

3 34 5.00 .00 17.4 .00 26.4 .00 12.7 .000 36.032 107
'

3. 35 5.00 .00 16.9- .10 23.9 .00 12.2 .000 37.714 113
3 36 5.00 .00 16.9 .00 25.2 .00 12.3 .000 99.378 118
3 37 5.00 .00 18.3 1.10 23.0 .00 12.5 .000 15.843 , 123
3 38 5.00 2.50 16.0 .10 23.9 3.50 11.6 .000 32.192 129
3 39 5.00 755.70 3.19 .00 26.9 753.70 3.14 .000 11.181 134'

3 340 5.00 00 18.O .00 26.4 .00 12.6 .000 20.130 140

' '3 41 5.00 . '00 17.0 .00 26.7 .00 12.5 .000 39.418 145

42 5.00 .00 17.0 1.10 23.0 .00 12.1 .000 47.631 150
3 ~ 43 5.00 .00 17.0 .00 25.4 .00 12.7 .000 33.846 1563
3 44 5.00 .00 17.1 .00 24.6 .00 12.8 .000 80.320 161

3 ~4 5 '5.00 .10 16.7 .00 25.6 .00 12.4 .000 0.000 166

3 46 5.00 .OU 16.9 .00 29.8 .00 12.7 .000 O.000 172

3 47 5.00 .00 18.0 .00 25.4 .00 12.9 .000 32.707 177
3 48 5.00' .00 16.8 .00 25.2 .00 12.4 .000 0.~ 000 183~

,

3 49 5.00 .00 17.8 .00 24.4 .Ou 12.7 .000 30.892 188
. % m. 2 .@ u.4 .m u. m m-

[ 31350 c5Nff0 yo, .g



._5$51 5.00 .00 17. 9 [ } .00 25.0 .00 12.6*.()12.059- 1993 52 .5.00 65.90 9.21 .00 27.2 65.10 8.14 .00'O 6.307 204
''

3 33 5.00 .00 17.5 .00 26.0 .00 12.7 .000 32.059 209
3' 54 5.00 .00 17.2 .00 25.6 .00 12.7 .000 13.459 215
3 55 5.00 .00 20.1 .00 26.2 .00 13.9 .000 24.138 2203 56 5.00 .00 17.9 .00 27.4 .00 13.2 .000 8.312 226
3 57. 5.00 .00-16.9 .50 23.5 .90 11.8 .000 0.000 237

#

3 58 5.00 .00 17.6 .00 26.2 .00 12.9 .000 26.759 2423 59 5.00 .' 3 0 16.6 .00 24.6 .00 12.0 .000 93.333 247
#

3 {$60 5.00 .00 17.1 .00 24.4 .00 12.6 .000 44.053 253

PO S# TIME CPMA/K %DEV IPMB/K*/.DEV CPMC/K '/.DEV SIE SIS FLAGS MIU

3 61 5.00 .00 18.3 .00 26.7 .00 12.9 .000 17.600 258
3 62 5.00 .00 18.1 .00 25.2 .00 13.1 .000 25.702 264
3 63 5.00 .00 17.6 .00 25.2 .00 12.8 .000 17.048 269
3 64 15.00 .00 18.7 .00 25.8 .00 13.4 .000 20.013 274
3 65 5.00 .00 18.3 .10'23.9 .00 12.8 .000 21.427 280
3 66 '$.00 .00 19.0 .00 25.2 .00 13.0 .000 24.180 285
3 67 5.00 .00 18.7 .00 24.6 .00 13.0 .000 11.200 290
3 68 5.00 ., 0 0 18.1 .00 29.4 .00 13.1 .000 20.302'~ 296
3 69 5.00 .00 18.1 .00 25.2 .00'12.9 .000 13.651 301
3f570 5.00 .00 17.5 .00 25.2 .00 12.6 .000 46.400 306

3 71 5.00 .00 17.8 .00 25.4
'

.00 12.9 000 0.000 312
'3 72 5.00 .00 17.0 .00 27.2 .00 12.4 .000 2.585 317

3 73 5.00 8.70 14.6 .00 26.9 7.10 11.2 .000 16.018 323
'

3 74 5.00 .00 17.8 .00 25.0 .00 12.8 .000 22.097 328
3 75 5.00 .00 17.1 .00 24.2 .00 12.2 .000 60.053 333
3 76 5.00 .00 17.9 .00 28.5 .00 13.3 .000 20.176 339
3 77 5.00 .00 18.4 .00 24J6 .00 12.9 .000 9.328 344 3

'

3 78 5.00 .00 17.2 .00 26.0 .00 12.9 .000 0.000 349
,

3 79 5.00 .00 17.8 .00 24.8 .00 12.6 .000 16.649 355 4

3 $ 80 5.00 .00 17.2 .00 24.0 .00 12.4 .000'41.179 360 j
8

3 81 5.00 .00 17.8 .00 24.8 .00 12.9 .000 24.432 366 3
3 82, 5 00 .00 17.8 .00 26.2 .00 13.0 .000 20.526 371 J
3 83 5.00 .00 19.0 .00 24.2 .00 12.6 .000 30.261 376 1

3 84 5.00 .00 17.5 .00 24.4 .00 12.5 .000 3.141 382 |
3 85 5.00 .00 18.0 .00 28.0 .00 13.2 .000 7.628 387 j
3 86 5.00 .00 17.7 .00 26.9 .00 12.9 .000 9.067 392
3 87 5.00 .00 18.9 .00 24.2 .00 13.1. 000 16.222 398
3 88 5.00 .00 16.9 .00 24.0 .00 12.0 .000 13.333 403 '

3 89 5.00 .00 17.-3 .70 23.4 .00 12.4 .000 50;362 408 ,

3 [$90 5.00 .00 17.3 .00 24.8 ' . 00 12.6 .000 7.390 414

3 91 5.00 .00 19.0 .00 26.4 .00 13.3 .000 13.183 419
3 92 5.00 .00 17.8 .00 24.2 .00 12.5 .000 8.914 425*

3 93 5 . 0~0 .00 17.8 1.90 22.5 .00 12.2 .000 34.789 430
3 94 5.00 .00 17.9 .50 23.5 .00 12.8 .000 29.463 435
3 95 5.00 .50 16.6 .10 23.9 .00 12.1 .000 0.000 441
3 96 5.00 .00 17.0 .00 26.2 .00 12.3 .000 68.308 446 q
3 97 5.00 .00 17.6 .10 23.9 .00 12.7 .000 15.614 451
3 98 5.00 .00 16.9 .00 26.0 .00 12.8 .000 0.000 457
3 99 5.00 .00 17.2 .30 23.7 .00 12.1 .000 0.000 462
3{3100 5.00 .00 17.4 .00 24.2 .00 12.2 .000 17.739 468

.

3



C ,Q
,|

\Q , ! j
3$101 5.00 '.00 17.8 .00 25,2 .00 12.8 .000 18.971 473

d3 102 5.00 .00 17.6 .00 24.2 .00 12.4 .000 28.439 478
i

3 103 5.00 .00 18.7 .30 23.7 .00 13.O .000 20.538 484

3 104 5.00 .00 19.O .00 24.2 .00 12.8 .000 24.788 489 :
'

3 105 5.00 .00 19.5 .00 24,2 .00 13.3 .000 22.815 494 2

3' 106 5.00 .00 17.9 .00 26.9 .00 13.1 .000 15.961 500 ;|

.' 0 17.7 .30 23.7 .00'12.7 .000 21.867 505 I|
3 107 5.00 0
3 108 5.00 .00 17.O .90 23.2 .00 12.3 .000 O.000 ~511

. .

3 109 5.00 .00 18.3 .00 25.O .00 12.9 .000 14.400 516 L

3 6110 5.00 5.70 15.2 .00 26.O 1.10 11.8 .000 14.834 521 f
d

3 111 5.00 .00 20.2 2.10 22.3 .00 13.1 .000 20.564 527.

PO Sit TIME CPMA/K %DEV CPMB/K %DEV CPMC/K %DEV SIE SIS FLAGS MIN b
_

3 112 5.00 .00 18.9 00 27.4 .00 13.0 .000 17.218 532 )'

3 113 5.00 .00 17.7 .00 25.4 .00 12.6'.000 31.564 537 .j

3 114 5.00 .70 16.5 .00 24.8 .00 12.2 .000 33.143 543

3 115 5.00 .00 17.8 .00 24.6. .00 12.6 .000 29.622 548 :i

3 116 5.00 .00 17.4 .00 25.6 .00 12.6 .000 O.000 554 d

3 117' 5.00 .00 16.9 .00 26.2 .00 12.5 .000 76.978 609 9

3 118 5.00 .00 17.O .00 27.4 .00 12.5 .000 10.618 614 %
R

3 119 5.00 .00 19.5 .00 24.2 .00 13.1 .000 11.595 620

3 120 5.00 .00 18.1 ;00 24.O .00 12.8 .000 23.218 625' '

i

3 121 5.00 3.30 15.8 .10 23.9 4.30 11.5 .000 0.000 631 {

3 122 5.00 .10 16.7 .00 25.2 .00 12.1 .000 O.000 636 J

3 123 5.00 1.30 16.3 .50 23.5 3 10 11.6 .000 62.892 641 i

3 124 5.00 .00 17.4 .00 25.6 .00 12.7 .000.10.226 647

3 125 5.00 4.90 15.4 .00 24.6 4.90 11.4 .000 11.263 652

3 126 5.00 .00 17.8 .00 28.O .00 12.6 .000 20.022 657

3 127 5.00 .00 17.4 .00 24.0 .00 12.4 .000 15.296 663

3 ~ 128 5.00 2.10 16.1 .00 24.4 .00 12.O .000 10.133 668.

3 129 5.00- .O'O 16.9 .00 25.2 .00 12.4 .000 29.029 673
,

3 130 5.00 7.10 14.9 .00 27.2 .00 12.O .000 9.664 679
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PROGRAM #=. 3 03/12/85 05:34 I

REGION As LL-UL= O- 19 LCR= 0, BKG= .00 % 2 SIGMA =~ .O
REGION B: LL-UL= 19- 156 LCR= 0 DKG= .00 % 2 SIGMA = .0-

REGION C: LL-UL= O-2000 LCR= 0 BKG= .00 % 2 SIGMA = .0 >:
" TIME = 5.00 K= 1.000 QIP= SIS j

I
|PO S# TIME CPMA/K %DEV CPMB/K "2DEV CPMC/K'%DEV SIE SIS FLAGS MIN I|
3, 10.00' 28.30 11.8 12.80 17.6 54.00 8.61 .000.20.593 B 10 1

i
3 C1 5.00 3.30 15.9 .40 24.6 5.40 11.6 .000 0.000 16

[(3. (2 5.00 .00 17.5 .00 28.2 .00 13.2 .000 50.432 . 21
3 C3 5.00 .00 18.0 2.20 23.0 .00 12.5 .000 15.376 26 1
3 (4 5.00 1.50 16.3 1.80 23.4 4.40 11.7 .000 0.000 '32

'

3 c5 5.'00 56.30 9.72 8;80 19.2 60.40 9.36 .000 26.095 37 I

3 d6 5.00 50.50 10.0 .00 25.2 44.60 9.01 .000.13.091 43 $
*3 17 5.00 74.70 8.81 18.00 16.1 92.40 7.39 .000 25.094 48

3 de 5.00 25.70 12.1 2.60 22.7 25.80 10.0 .OOQ 13.086 53 :

3 C9 5.00 .00 17.6 .00 25.6 .00 12.7 .000 46.222 59 t

|3 C 10 5.00 .00.16.8 .80 24.2 .00 12.2 .000 608.00 64
1

69 I3 C 23 5.00 r2.30 10.6 .80 24.2 42.60 9.10 .000 7.952 '

3 C 14 5.00 8.10 14.8 1.60 23.5 7.20 11.4 .000 0.000 75 i

3 dJ5 5.00 1.30 16.4 .00 25.2 1.00 12.0 .000 0.00.0 80.
3 C16 5.00 .00 18.6 .00 26.4 .00 13.1 .000 27.846 85 '

3 tj7 5.00 .00 18.3 1.80 23.4 .00 12.5 .000 25.274 91

3 $1 5.00 210.90 5.78 .00 27.2 206.40 5.54 .000 9.731 96 m

3 52 5.00 3.90 15.7 .00 26.2 .00 12.4 .000 15.220 102 1

3 53 5.00 .00 18.8 .00 25.8 .00 13.5 .000 31.633 107 '

3 54 5.00 .00 19.7 .40 24.6 .00 13.7 .000,25.523 112 p
3 05 5.00 .00 18.5 .80'24.2 .00 13.1 .000 43.113 118 r

3 D6 5.00 .00 19.5 .80 24.2 .00 13.6 .000 25.316 123 j
O
"h

.

d

CWrpot f;g- g,, ,,

.v. ~g'

&



-- _ _ - _ _ _ _ _ _ _ _ _ _ _ . . _

O O |
1

e

e

ATTACHMENT C

,

|

|
|

_ _ _ _ . _ _ . _ _ _ ._ __ _ _. ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



C O
.

.

i
>

LSC MODEL 4530 l

1

_. PROGRAM #= 7 -
4

pREGIONAs LL-UL= 0- 19 LCR= 0 BK6= 00 % GN = 9 Id REGION B LL-UL= 19# 156 LCR= 0 BKG= 00' % 2 SIGNA ='
.

i;; REGION,C LL-UL= 0-2000 LCR= 0 BKG= 00 % 2 SIGMA = *05
09.

- TIME = 5.00 K= 1.000 QIP= SIS
.

OLUNINESCENCE CORRECTION OFF '

n , .s.

,

P#, S# TIME CPNA/K %DEU, CPMB/K %DEU CPMC/K %DEU SIE SIS FLAGS SMIN7 1 5.00 55757.4 .38 310!!.0 .51 86784.4 30 .000 30.537 1 9 '5
;

7 2 5.00 52870.6 .39 19029.6 ,65 71915.9 33 . 000 29. 786 1 ~ 5 l1
.

_ 7 -3 5.00 50567.4 .40 6474.00 1.11 57054.2 37 .000 24.159 1 5 17
.

5 5.00 4444.20 1.34 15.40 22. 7 4471. 20 1.34 . 000 13. 655 5 22
.

- . ,
6 5.00 3215.80 1.58 14.20 23.7 3243.40 1. 57 .000 11. 607 9 27

g ,,
< 7 5.00 1373.80 2.41 15.60 22.6 1404.20 2.39 '000 9*5004HORMALIZATION FACTOR != 1902FACTOR 2= 2337 | 33 ;W :E 4 :-4:m ein:t ii 4 *4
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PROGRAM #= 3 . 03/12/85 10:24 _

!? REGION A LL-UL= O- 19 LCR= 0 BKG= .00 % 2 SIGMA = .O
.

| REGION B: LL-UL= 19- 156 LCR= 0 BKG= .00 % 2 SIGMA = .O ~

( REGION C: LL-UL= O-2000 LCR= 0 BKG= .00 % 2 SIGMA = .O *

| TIME = 5.00 K= 1.000 QIP= SIS
,,

! PM S# TIME CPMA/K %DEV CPMB/K %DEV CPMC/K %DEV SIE SIS FLAGS MIN |
[ 3 1 5.00 62818.1 .36 26003.2 .55 88839.O .30 .000 30.334 6

3 2 5.00 58747.6 .37 16728.2 ,,69 75490.4 .33 .000 29.706 12

3 3 5.00 57935.O .37 4430.20 1.34 62376.8 .36. 000 22.530 17

3 5 5.00 5282.'80 1.23 14.00 23.9 5311.40 1.23 .000 12.284 22 ,''

3 6 5.00 3900.40 1.43 12.60 25.2 3924.20 1.43 .000 10.193 28
I 3 7 5.00 1917.20 2.04 12. 60 25. 2 '1943. 80 2. 03 . Odo 8.257 33.
<
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-PROGRAM #= 3- 03/12/85- 12:18- -, ,

aREGIONfAs_ LL-UL=- 'O . 19' LCR=. ~0 BKG=' .00 %-2 SIGMA =. .. O

. REGION B:: :LL-UL=J W19L 156 LCR= 0 BKG= r.00- %-2 SIGMA = .O.
~

,

! REGION <d:
' '

'LL-UL=' O-2000 LCR=~ O IDKG= .' 00 -%-2 SIGMA =' .O.-

'

eTIME= LS.00- K=~1.~"000 0IP= SIS 2 .

;PO:
'

' TIME CPMA/K %DEV CPMB/K %DEV CPMC/K %DEV;'SIE SIS FLAGS. MIN:
73: 10.00- 26.00 12.'4 11.60 18.5 -,149.80'B'.96'.000 21.084 B

'

3

~

13 d 5. dO' . 6'671hTd- : 3.IO 35UU ~1.6Q~12.4NI550 52,49E " .
10' _

~ ' '

p - 48
J3 ' E .3? 5.00~ 2.60.16.7 -.20 26.'O 3.60T12.2'.000 . O .'000 - .53- p

4-#A,5.00^ ' 3.001 16.6 11.60 24.6 > 4.201'12.12 .000 .O.000- 59 4
<i3:.. .l .4 5.00 114.60:7.54 .80-25.4_.115.20 6.96 .000.10.641" .64 I

,.
.

j --
,

,

m , ,,.

.c.L m, ''' --
]' ,

_

P# S TIME- CPMA/Ki%DEV CPMB/K *2DEV CPMC/K %DEV SIE LSIS FLAGS MIN3- . 10.OOr :28.20 .11.'9- 12.70 17.7-- 52.20 8.75 .600'17.456'B'
~

'(3 ~4- 5.00' 31.40?11'.5? .00 25.2' 32.80.9.70 000:17'683 16- eu.
~
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The iristructions in this guide , in conjunction with Table 1, specify the
radionuclides and radiation exposure rate limits which should be used in
decontamination end survey of surfaces or premises and equipment prior

f A' to abandonment or release for unrestricted use. The limits in Tebic 1(,# do not apply to premises, equipment, or strap containing induced radio-
-

,

activity for which the radiologica,1 considerations portinent to their*

use may be different. The release of such facilitics or items from
-

, , regulatory contro'1 is considered on a case-by-case basis.

* 1.
The licensee shall make e reasonable effort to eliminate residual

-

.

contamination..
.

*
. . . .,

2. Radioactivity on equipment or surfaces shall not be covered by
paint, plating, or other covering rnaterial unless contamination i

levels, as determined by a curvey and documented, are below the
lin.its specified in Table 3 prior to the application of the
covering. A reasonable ef 3rt must be made to minimize the
contamination prior to use of any covering.

3. The radioactivity on the interior surfaces of pipes drain lines,
1

or d,uctwork shall be determined by making measuremen,ts at all
|

traps, and other appropriate access points, provided that contam-.

ination at these locations is likely to be representative of
contamjnationontheinteriorofthepipes,drainlines,or ,

doctuork. Surfaces of premises, equipment, or strap which are
likely to be contaminated but are of such size, construction, or
location as to make the surface inaccessibic for purposes of4
rneasurement shall be presumed to be contaminated in excess of(p the limits.

*

.

4. Upon request, the Conaission inay authorize a licensee to relinquish
possession or control of premises, equipment, or scrap having.

surfaces contaminated with materials in excess of the limits specified.
This may include, but would not be limited to, special circumstances
such as razing of buildings, transfer of premises to another organization
continuing work with radioactive materials, or conversion of facilitics
to a long-term storage or standby status. Such requests must:

1

*

Provide detailed, specific information describing the premises,a.

equipment or scrap, radioactive contaminants, and the nature,
extent, and degree of residual surface contamination.

b. provide a detailed health and safety analysis which reficcts
that the residual amounts of runterials on surface areat,
together with other considerations such as prospective use of '

the premises, equip.cnt or scrap, are unlikely to result in an
unreasonable risk to the health and safety of the public..

f

-
t

O

J
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S. Prior to release of premises for unrestricted u:e. the. licensee
i''

.shall make a comprehensive radiation survey which establishes that
.

contamination is within the limits specified in Table 1. A copy of- !..

,, 4 the survey report shall be filed with the Division of Fuci Cycle' 1

and Material Safety, ll5fiRC, Washington, D.C. 20555, and also the '
# Administrator of the !!RC Regional Office having-jurisdiction. The

report shou 14 be filed at least 30 days prior to the planned date
'

.
*

of abandon:r.ent.- The survey report shall: |

3 a. Identify the premises..

b. Show that reason'abic effort has been made to climinate "I
' *

"

residual contamination. '''

c. Describe the scope of the survey and general procedures ),

followed.

d. State the findings of the survey in units specified in
the instruction.

iTo110 wing review of the report, the liRC will consider visiting
the, facilities to confirm the survey.
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